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RAPID DISCHARGE OF GAS| 
FROM A VESSEL INTO THE. 
ATMOSPHERE. 


By E. Girren, Ph.D., M.I.Mech.E. 
(Concluded from page 155.) 





Second Stage of the Discharge.—Equation (11), 
page 154, anie, is now used instead of (8), but other- 
wise the work is similar. In the sixth interval (the 
first in this stage), the initial pressure is 26-9 lb. 
G. oo of ¢ x » 
is 3-87, from Fig. 4, page 154, ante, 


per sq. in., 


ae 

and the atmospheric pressure is taken as 14-7 Ib. 
When these are inserted in (11), the 
equation becomes 


per sq. in. 


6 33287 4-65316 x 10-% p,}-68688 


+ 34-02 p, 21? — 7-2 - 39-94, 

p, again being expressed in lb. per sq. ft. The 
first three terms of this equation give the differ- 
ance of nearly equal quantities, and it has been 


5 p, 282 
5p, 


necessary to work with the larger number of | equations, and continuing from the end of the | smaller. 
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significant figures shown above, using seven-figure 
logarithms, in order to obtain consistent results. 
With values of 21, 22, 23 and 24 lb. per square inch 
for p,, the left-hand side of the equation gives 
40-34, 39-98, 39-51 and 39-33, respectively. From 
these the actual value of p, during the sixth interval 
is found to be 22-1 lb. per square inch. The velocity 
v, of the gas in the vessel, and the pressure p? in 
the gas after the wave is reflected at the closed end, 
wre then found as before, and the work is repeated 
for intervals in the discharge. The 
results of these calculations are given in Table LI, 


Successive 


TABLE II. 


Interval .. 
. per 


P,, Ib. per Sq. in 

,, {t. per sec 

, Ib. per sq. in. 
iration, second x 1 


dn 


Pressures given in lb. per sq. in. abs, 


which shows that at the end of the seventh interval 
the pressure remaining in the vessel, 
forward movement of the reflected wave, is less 
than that of the atmosphere. 


ceases when this wave reaches the port. At the 


instant at which this last reflected wave reaches | 


the port end of the vessel, the gas is at rest and the 
pressure is less than that of the atmosphere ; the 
direction of flow will, therefore, be reversed. A 
positive wave is now generated inside the vessel, 
the pressure and velocity being determined from 
the modified equations for the new conditions of 
flow. This wave is reflected at the closed end and 


after the | 


Hence the discharge | 
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returns to the port, raising further the pressure 
inside the vessel. The subsequent variations in 
pressure may, therefore, be calculated by the 
methods already described, and this has been 
carried out for one interval. For the equation 
representing the flow through the port, some 
assumption must be made regarding the density 
of the gas immediately outside the port. It has 
been taken, for simplicity, that this gas is that 
discharged from the vessel, and that its density 
corresponds to adiabatic expansion from the initial 
conditions. The velocity of approach of the gas in 
the atmosphere may be taken as zero ; the pressure 
outside the port is pq, and the pressure inside is p, ; 
the velocity through the port is then given by 

Y pa} Pi 


y-1 
(2) 
y l pa Pa | 


For the forward wave in the vessel equation (2), 
page 135, ante, becomes 
Pi 


(2) * 


and equation (5) remains as before. 
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[aoe interval, it is found that the value of p, 
in the next interval rises to 14-5 lb. per square 
| inch, the pressure after reflection becomes 15-3 Ib. 
| per square inch, and the time for the interval is 
0-00033 second. 
The variation of pressure inside the vessel, during 
| the whole of the discharge period, is shown graphi- 
cally in Fig. 5, on a base of time. The full lines 
represent the pressure at the discharge end, p, being 
plotted in the stepped form given by the calcula- 
tions. The continuous line, drawn through the mid- 
point of each constant-pressure interval, gives the 
probable pressure curve when the continuous varia- 
tion of the port area is taken into account. The 
variation in pressure at the closed end of the vessel 
is obtained by plotting p}, changes in pressure at this 
end lagging half an interval behind those at the port 
end. ‘This is shown by the broken lines, the con- 
tinuous curve again representing the variation in 
pressure with a continuously varying area of the 
discharge port. From a comparison of the two sets 
of results, it is seen that the pressure at the closed 
end is higher than that at the open end at the 
beginning of the discharge, but lower at the end. 
Also, a depression exists inside the vessel at the 
end of the discharge. 
The Depression Inside 


the Cylinder.—For the 


conditions of the present problem a depression of 


0-85 lb. per square inch is found to exist at the 
closed end of the vessel for one complete interval. 
With the step-by-step method of calculation em- 
ployed, the magnitude of the depression depends 
only upon the conditions existing during the parti- 
cular interval in which the pressure drops below 
atmospheric. ‘The important conditions are the 
pressure p, at the beginning of the interval, and the 
mean area of the port during the interval. Both 
of these quantities, however, depend upon the whole 
course of the discharge process, and variations in 
either will have a considerable effect upon the 
calculated magnitude of the depression inside the 
vessel. It is interesting, therefore, to consider the 
effect of various values of the initial pressure p, 
for the seventh interval, and to find the maximum 
| value of the depression. It is assumed that, owing 
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to variations in the rate of opening of the port, 
the earlier steps in the discharge are such that the 
initial pressure for the seventh interval has the 
various values given in the first line of Table III; 
the area of the port, however, has the same value 


. a @.on': . 

as before, i.e., a 3:25 in each case. The corre- 
2 

sponding values of p, and p: have been determined, 

and are shown in the second and third lines of the 


table. 


TABLE III.—Pressures given in lb. per square inch abs. 


16-5 
15-15 
14-02 


| 20 
16-85 
14-14 


Po 
Pr 


35 
Pp. 7 


1 18+1 
15-35 15-8 
13-79 13°8 


5 
5 


From these results it is seen that the minimum 
value of p} is about 13-8 lb. per square inch, or 
the maximum depression is 0-9 lb. per square inch, 
and this occurs when pp is 17 lb. to 17-5 Ib. per 
square inch. With a higher value of pp, the intensity 
of the pressure wave is correspondingly greater, but 
Pp, is still so much higher than the atmospheric 
pressure that, after reflection, the depression becomes 
With a lower value of po, the intensity 
of the pressure wave is so much reduced that, 
although p, also decreases, the depression after 
reflection is reduced. The other important condition 
affecting the depression in the vessel is the area 
of the port during the last discharge interval. The 
|effect of this variable has been investigated for 
* In each case a 


values of of 2-5, 2-0 and 1-5. 


2 
series of values of py, is chosen, and p, and p} 
are determined as before. ‘The results of this work 
are collected in Table IV, and show that the mini- 


TABLE IV.— Pressures given in lb. per square inch abs. 


21 
16°75 | 
-24 1 


a, 25 | 
-42 | 13-66 


*90 
*59 


} 
5-95 | 


*35 | 


7-08 | 
84 


16> 
|} 10-62 


mum pressure in the vessel, after reflection of the 
wave, becomes progressively less as the area of the 
port is increased, and also that the minimum 
pressures are obtained with increasing values of the 
| pressure p, at the beginning of the interval. In 
order to show better the effect of a larger port area 
upon the depression in the vessel, the maximum 
depression below the atmospheric pressure is plotted 


against the ratio in Fig. 6. ‘The maximum 


2 
depression, as calculated above, increases from 


0-9 lb. per square inch when = is 3-25, to 4-1 lb. 


per square inch when the area ratio is 1-5, the 
increase becoming progressively greater as the 
size of the port is increased. 

The conclusions to be drawn from the results 
shown in Table [V and in Fig. 6 require some 
modification when the continuous variation of the 
port area is taken into account. In this case the 
pressure inside the vessel varies continuously, and 
not in a series of steps; so that the propagation 
of waves at one end, and their reflection at the 
other, is going on continuously. From the method 
of calculation used above, with a single intense 
pressure wave generated at the beginning of each 
complete interval, the magnitude of the depression 
is found to vary from zero to a maximum according 
to the value chosen for the initial pressure at the 
beginning of the interval. With continuously vary- 
ing pressure in the cylinder, however, the instant at 
which any particular interval is assumed to begin 
is entirely fortuitous ; also the changes that occur, 
both in the area of the port and in the pressure, are 
not, in reality, concentrated at that particular 
| instant, but are distributed over the whole interval. 
The action is therefore that of a very large number 
of waves, each of very small magnitude, closely 
following each other. In the present problem 
the time for the double movement of a wave through 
the vessel is about 0-00033 second, when the 
pressure is in the neighbourhood of atmospheric. 
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Only those waves which leave the port end of the 
vessel earlier than 0-00033 second before the end 
of the discharge can arrive back at the port before 
the pressure there falls to that of the atmosphere. 
Hence, all the waves that leave during the last 
0-00033 contribute cumulatively to the 
depression produced. With continuously varying 
port area, therefore, the critical effect of the pressure 
at some particular instant does not apply, and it is 
the general slope of the pressure curve near the 
end of the discharge that determines the magnitude 
of the depression. This slope of the pressure curve 
follows both from the shape of the pressure curve 
during the earlier the discharge and 
from the area of the port during the later stages. 
For the same reasons, also, the magnitude of the 
depression in the vessel would be somewhat smaller 
than the maximum value calculated above. 

The general treatment developed above may be 
applied to any problem of rapid discharge from a 
cylindrical pressure vessel for which the rate of 
variation of the port area is known. The sub- 


second 


stages of 


division of the discharge period into a number of 


intervals, during each of which the port area is 
assumed to remain constant, involves a certain 
degree of approximation, and ‘the accuracy of the 
mean pressure curve derived from the calculations 
depends upon the number of intervals chosen. In 
the problem to which the method has been applied, 
it was convenient to choose each interval as equal 
to the time required for the double movement of a 
wave through the contents of the vessel; in other 
cases it might be necessary, for accurate results, to 
choose some sub multiple of this as the time interval. 
With the step-by-step method of calculation it is 
then possible to trace the variation in pressure at 
any point in the vessel during the whole process of 
discharge, and to determine the time required for 
the pressure to fall to that of the atmosphere. 
Further, as a result of the intens« action that 
accompanies the rapid discharge, there is, in general, 
a depression in the vessel at the end of the discharge 
period, and the calculation gives an estimate of the 


wave 


magnitude of this depression. 

Part Il. Based 
Pressure in the Vessel. 
instructive to 
with those given by a method of calculation in which 
the wave action inside the vessel is neglected. In 
the latter case, the problem is simplified by the 
assumption that the pressure is uniform throughout 
the vessel; also, as a result of this assumption, a 
further simplification is that the velocity of the 
gas inside the vessel is so small compared with the 
other velocities involved that it may be taken as 
zero. ‘The latter assumption permits the use of 
the simpler expression for the critical ratio between 
the pressures inside the vessel and at exit from the 
discharge port. If p be taken to represent the 
pressure the vessel, assumed to be uniform 
throughout the vessel, and the other symbols are 
as before, then equation (4), page 136, ante, takes 
the form 


on issumption of Uniform 
It is both interesting and 


compare the results obtained above 


inside 


1 
(7) ’ : 
p 77 4 
In equation (3), for the velocity through the port, 
v, becomes zero, so that 


, 29 ae " (?*) ’ 

: “y—1p | \> 
The discharge period is divided into two stages, as 
before. In the first, p, is greater than the atmo- 
spheric pressure pa, and is related to p by equa- 
tion (12); also, v, is the speed of sound at pressure 
Ps In the second stage, p, is »qual to pq through- 
out, and v, is less than the speed of sound at 


(12) 


(13) 


pressure pa. 
First Stage.—-lf the weight of gas in the vessel 

at any instant be denoted by w, its density by p, 

and the volume of the vessel by V, then : 


w pV. 


When p is expressed in terms of p, as before, this 
equation becomes 


where p, and p, refer to the initial condition at the 
beginning of the discharge. This is differentiated with 
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respect to time, t, to obtain the rate of change of| In the problem to which the result is to be applied 
the weight of gas in the vessel, giving the area of the discharge port increases uniformly 
with time, that is a, = ct, where c is a constant. 


dw VDp r —"dp (14) | This may be inserted in (16) and both sides of the 
dt wal dt | equation may now be integrated, leading to 
But the rate of change of the quantity of gas in| p= —— B icakeaie - 
the vessel is the same as the rate of flow through l1\ s+ —Ds 8 (I 
the discharge port, that is, | | (|) “TV (= i) 
dw 7 ee + 
=e a Po Va Gq, - (15) eee 


(17) 


Ti 

| to 

“ 

is 

a 

—_ 
i |: 


the negative sign being used because the quantity | 
of gas in the vessel is decreasing. The density p, 
may be expressed in terms of p, since Second Stage.—The beginning of this stage is 
1 reached when the pressure inside the vessel falls 
a (2*)" to a value such that 
Ps™ P p/’ 


: ' : : Pp . y 2 
and, substituting for p in terms of p, and for ry (72) = y+r 


y-1 


| Thereafter the pressure at exit from the port is 
constant and equal to pag, and the pressure in the 
vessel falls continuously until it reaches this value. 
| At the beginning of this period the exit velocity is 
equal to that of sound at a pressure pag, and 
decreases continuously to zero as the internal pres- 
| |sure approaches pq. An expression for the exit 


80 Fig.7. +— + : . " — 


+ 
| 
' 
+ 
+ 


TOr 





60 lmetenal +__——| | velocity v, may be obtained from (13), making the 
From Results in ‘ te . a. ‘ . . . 43 6 : 
|, Tables V& VI same substitution as before for p, and substituting 
if Pa for py. This gives - 
550 } oe er ya) 4 
s o = 29Y Por p2y On (7) Y 
e , y-l pm” | p 
s a , . , —" 
240} ee [me The density to be used in equation (15) is now pa, 
s Curve from | |and for this may be substituted 
“~ s q 
| | 1 
Po 
E30} —— + — + —— | Pa’. 
Py | 
2 | Po 
- These expressions for v, and pg are substituted 
20 —— 5 - . dw 
in (15), and the value of equated with that of 
Atmospheric So, dt 
a. on ———"1_| (14), giving 
10 + — | ee } — dp . 
- = TF 
x =) | 1— (72) ; 
| | ~P 
o _ L i —_ — 1 —— 
o os 10 #5 2-0 2-5 3-0 i 
(7282.6) Tine... See » ober “ENGINEERING” y 1 29¥ Po’ 
. 42 \> Pal \ ; “at (18) 
from equation (12), this gives \ y—1 po 
: The simplest method of dealing with this equation, 


in the case of a numerical example, is to use a 
step-by-step process of integration. The time for 
this stage of the discharge is divided up into small 
finite intervals. During any interval, ¢t, to ¢,, 


In order to express v, in terms of p, 
corresponding to 5?, the pressure p changes from 


2 : 
- in equation 
p 


3 ay be replaced by tg i. Z - . 
(59) sang: Se segsaced By p, to pz; this is 8p. The value of p, for the 
2 i interval is known from the calculation for the 

(.. r i) previous interval; the average value of p for 


the interval is 4(p, + p,); and the value of a, 








came Vn—te Soe is the average value for the interval. For any 
chosen value of 5p the corresponding value of 
t. sec 10 0-25 0-5 0-75 1-0 1-25 1-5 e - g . bs 
p, Ib. per sq. in.’abs. | 71-9 | 65-9 | 56-8 | 46-7 | 37-0 | 27-2 5 t follows directly. ‘ ite 
Application to Typical Problem. The results 
TABLE VI.—2ND STAGE. 
t, beginning of intervai, sec. x 10-* 1-5 | 1-5541 1-6328 | 1-7283 | 1-8100 | 1-8639 
| = e . ’ 
pa, Ib. per sq. in, abs - : 27-2 | 25-0 | 22-0 19-0 17-0 16-0 
5p, Ib. per sq. in. abs, : 2-2 | 3-0 | 3-0 2-0 1-0 1-0 
p, Ib. per sq. in. abs : 26-1 23-5 | 20-5 j 18-0 16-5 15°5 
Gg, 8q. ft. : O-O117 | 0-0120 | 0-0124 0-0127 0-0130 0-0133 
5 t, sec 10-3 ‘ 0-0541 | 0-0787 0-0955 0-0817 0-0539 | 0-0798 
| | | | 











, obtained above are now applied to the practical 
problem dealt with earlier, in order to determine 
the variation of the pressure inside the vessel with 
time, during the discharge period. The diameter of 
the cylindrical vessel was 2-56 in., that the 
dw initial volume V was 0-0119 cub. ft. The corre- 

in (14) and (15) may sponding rate of opening of the port was given by 


and the equation reduces to 
Y sate 
29 
Us \ GY Po -p2 
¥+1 pp 


1 . . . 80 
These expressions for p, and v, are substituted in 


(15), and the two values of 


then be equated, giving ss a, = 5°96 t, where a, is in sq. ft. and ¢ in seconds. 
, J ; Equation (17) then reduces to 
ae vy (2 \y-i4/ 297 Poi 
p 2 d Pp a,5 ( ) \ - . dt Pp . 
Vy +e y +1 po 10-325 18,570 ¢2}8-25 
(16) {and this is used with various values of ¢ until the 


The solution of this equation gives the rate of | pressure p has fallen to the value given by the 
variation of the pressure inside the cylinder, but Pa 0-541. 
first it is necessary to be able to express the port ) 

area a, in terms of ¢. 


critical pressure ratio. In this case, 


so that the end of the first stage of the discharge is 
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14-7 »: 
reached when p falls to ‘ yor 27-2 1b. per square 
“a 


inch. This is reached at 0-0015 second after the 


beginning of discharge. For the second stage, | 


equation (18) is employed and the calculation is 
carried out in a series of steps. The negative sign 
in the equation merely indicates a decreasing 
pressure, and may be disregarded if this is borne 
in mind. With the units in lb., feet and seconds, 
the equation then takes the form 


Sp 


“¥ . 7 yp, \ 0+ 2428 } 
72-66 x 10% a. p%3637 Sy = (2) 4 
2Ff 1 > f 


In the first interval of this stage the initial pressure, 
Pa, i8 27-2 lb. per square inch. The value chosen 
for 8 p is 2-2 lb. per square inch, so that p, is 25 lb. 
per square inch. The pressure p for the interval is 
26-1 1b. per square inch, and the area of the discharge 
port is, from a,= 5-96 ¢, about 0-0117 sq. ft. When 
these are inserted in the above equation, the value 
of 8¢ is found to be 0-000054 second. This gives 
the time when the pressure has fallen to 25 Ib. per 
square inch, and this is then the initial pressure 
for the next interval. 

Tables V and VI, page 182, show the results of a 
series of calculations for both stages of the discharge, 
and the variation of pressure is plotted against time 
in Fig. 7. On the same figure is shown, for compari- 
son, the curve obtained previously in Fig. 5, for the 
pressure at the discharge port. As is seen from the 
curves, there is, in this case, but little difference 
between the results obtained by the two methods 
ef calculation, so that the latter method, which 
is much simpler to use, may be regarded as giving a 
good idea of the actual time of discharge, and of the 
rate of decrease of pressure inside the vessel. A very 
important difference between the results of the 
two methods of calculation, however, is that with 
the latter there is no indication of a pressure gradient 
inside the vessel; indeed, this is implicit in the 
assumption on which the method is based. It 
follows, also, that there can be no indication of a 
depression inside the vessel at the end of the 
discharge period. It is on this point that the 
first method of calculation represents an advance 
on the second, as approaching nearer to the true 
conditions inside the vessel, and taking into account 
the mechanism whereby the pressure changes are 
considered to be transmitted throughout the vessel. 
It is, in fact, mainly in order to demonstrate that a 
depression is to be expected when a pressure vessel 
discharges rapidly into the atmosphere that the 


st = 
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types of blade section, enable the model screw | 
effective pitches to be linked up with the blade 
section characteristics, and a good deal of light 
to be thrown on the question of pitch factors in | 
general. 

It is necessary to draw a distinction between the 
| effective pitch, defined as the advance per revolution 
|for zero thrust, and that value of effective pitch 
| which gives a true measure of the thrust and power 
|developed by the propeller at normal working 
|slip, as compared with other screws of similar 
area. For screws having streamlined aerofoil 
| sections, the distinction is probably of minor import- 
jance, since the lift curves of such sections, when 
tested at a sufficiently high Reynolds number, 
}are smooth and of practically uniform slope over 
| the range in question, and there is no serious 
|increase in drag coefficient at zero lift. Certain 
tests on roundback sections, however, have shown 
a discontinuity in lift in the region of zero face 
incidence, corresponding approximately with the 
working slip, coupled with a variation of the slope 
of the curve of lift coefficient from the standard 
value, at the negative incidences corresponding 
with lower slip values. This is presumably due to 
the sharp leading edge, which must tend to cause a 
departure from the Joukowski condition of smooth 
flow from the sharp trailing edge ; the circulation 
round the blade section and the lift being determined 
accordingly. The explanation of the sharp increase 
in drag coefficient with decreasing incidence, also 
measured for the type of section mentioned, is | 
no doubt similar, and associated with the movement | 
of the forward stagnation point from its optimum 
position at the nose. 

Since it is the working slip region which is of | 
main practical interest, the usual definition of | 


effective pitch in terms of zero thrust must be | 
discarded when it ceases to give an accurate measure | 
of the thrust at the design slip. If the objection | 
is raised that this involves a loss of precision in the | 
definition of effective pitch, which can now only be 











fixed in relation to the equivalent aerofoil propeller, | 


| the alternative remains to the designer of reverting | 


to the geometrical pitch as the basis of his work. | 
This procedure has, in fact, the practical advantage | 
that the designed pitch becomes less sensitive to | 
change of blade width and area ; so that, should it | 
become necessary to vary the latter in the process | 
of adjusting the unit loading, the face pitch can | 
be left practically unchanged, although the effective | 
pitch will vary, the pitch factor decreasing with | 
increase of area. 


) 
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the drag influence, but is to be compared with the 
advance for zero lift, which may readily be inter- 
polated between the advance for zero thrust and 
that for zero torque, as determined for the model. 
The difference between these two values of the 
advance is a measure of the blade drag in the 
region of zero lift. 

Where effective pitch is retained as the normal 
design basis, in conjunction with standard series 
results, the pitch factors used should be the actual 
model values, including the effect of section thick- 
ness-ratio, since this affects the incidence for zero 
lift. An allowance for scale effect from model to 
full-scale is possible only if independent aerofoil 
characteristics are available for the particular type 
of section over a sufficient range of the Reynolds 
number. Empirical modification of the model pitch 
factors to cover such matters as cavitation loss and 
the possible under-estimation of ship effective horse- 
power, is to be avoided, as these should be separately 
estimated. It is possible, of course, to arrive at a 
correct face pitch using an incorrect effective pitch 
together with an incorrect pitch factor, but the 
working conditions of the screw are then in doubt ; 
in particular, the unit thrust loading may not be as 
designed, and there may be a departure from 
optimum efficiency. 
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TuE design of the machinery, as well as of the hull, 
represents a compromise between the ideas of at least 
four elements : the United States Maritime Commission, 
the owners, the United States Navy and the builders. 
The machinery layout was naturally strongly affected 
by the fact that the vessel was primarily to be a 
running mate for the Manhattan and Washington, 
which had already been in service for several years. 
The power was increased just enough to give a little 
more margin of speed for making up lost time when 
required. Presumably, the vessel would often be 
operated by crews recruited from the other two vessels, 


jand, therefore, machinery arranged in a somewhat 


similar manner to theirs would be advantageous. 

A careful preliminary study was made of the service 
record of the Manhattan and Washington with a 
view to retaining what was good and making such 
improvements as seemed practicable. For this reason. 
many of the general features were retained ; twin screws, 
triple turbines with reduction gears, and six boilers, The 


method of analysis in the first part of this article | 








has been developed. The additional numerical 
work involved in the application of that method 
would only be justified when it is required to obtain 
an estimate of the magnitude of the depression. 








EFFECTIVE PITCH. 


By J. Lockwoop Taytor, D.Se. 


Ir has long been recognised that the thrust 
developed by a screw propeller depends on factors 
other than the obvious ones of face pitch, blade 
area, and slip. The experimentally-determined 
fact that thrust does not vanish with slip, when the 
latter is calculated on face pitch, led to the intro- 
duction of the idea of an experimental or effective 
pitch, and to the use of slip ratios calculated accor- 
dingly. It was realised that the excess of effective 
over face pitch was essentially a thickness effect, 
but the intimate relation between the “ pitch 
factor,”’ as the ratio of effective to face pitch was 
termed, and the blade geometry was not always 
fully appreciated. One result was that the practice 
arose of using for purposes of design a value of the 
pitch factor fixed without reference to the thickness, 
width or pitch ratio of the particular blade. A 
further seeming anomaly lay in the fact that this 
factor came to be determined empirically, irrespec- 
tive of the values available from model tests, in spite 
of the fact that these tests, plotted in terms of 
model effective pitch, were being used as the osten- 
sible basis of the design. The extensive results of 
aerofoil tests now available, and the compre- 
hensive theory of aerofoil lift, applicable to all 


It is in a sense curious that the pitch-factor 
| method should have first come into use for a type 
|of propeller—the ordinary segmental-section screw 
|—to which its application is seen to be more open 
|to question than it is to the modern aerofoil pro- 
peller; and it is, perhaps, unfortunate that the 
method should have taken such a firm hold before 
the aeronautical research on which its elucidation 
depends had been developed, especially as the net 
| effect of the employment of the pitch factor is to 
complicate rather than simplify the design process. 

It is for the purpose of making an accurate com- 
parison between the thrusting capacities of two 
|serews with different types of blade section, and 
| perhaps also different radial pitch variation, rather 
| than for routine design of propellers of standardised 
|type, that the use of effective pitch retains its 
value. It is convenient to use for this purpose the 
pitch measured to the no-lift line of the blade 
section, which can be found by the well-known 


steam pressure and temperature have been advanced 
somewhat from the previous practice and the high- 
pressure turbine was made of the impulse type through- 
out, increased in speed and fitted with double-reduction 
gearing. The intermediate and low-pressure turbines 
are of moderate speed and single reduction is retained, 
the main gear being the largest marine gear so far 
| produced in this country. The boilers were made 
of the encased type which permits the obvious advan- 
tage of open firerooms. Due to the increased beam, 
it was found practicable to arrange all the propulsion 
auxiliaries in the engine and boiler rooms, thus reducing 
the length of the machinery space and of the main 
steam pipes. 

The main condensers were located beneath the low- 
| pressure turbines instead of above, thereby ensuring 
|reliable drainage from the turbines at all times. 
| Condenser circulation by scoops was retained. This 
| arrangement, which is an off-shoot from naval practice, 
| has been found most satisfactory in service, is probably 
of equal efficiency with pumps, and has the advantages 


; of saving space and of eliminating the necessity of 


|Glauert theory of thin aerofoils, one method of | maintaining two vital constant running auxiliaries. 


applying which was given in Dr. E. V. Telfer’s 
recent paper before the North-East Coast Institution 
of Engineers and Shipbuilders. The paper also 


| gives a method of calculating the mean pitch for the 
| various radii, assuming a linear thrust grading. 


A slightly more accurate method, which, never- 
theless, can be applied without detailed vortex 
analysis, is to assume a force grading along the 








The contaminated-steam system was retained, but 
reduced in capacity and complexity. The main feed 
and condensate system is of the completely-closed 
de-aerating type. There will be found a noticeable 


| absence of non-vital automatic equipment, in marked 


contrast to the present-day tendency, the operators 
preferring to rely on the results obtainable with a 


| trained and dependable personnel, The arrangement 
|of machinery is as shown in Figs, 21 to 24, on Plate 


blade proportional to the no-lift incidence, the XIII, and Fig. 26, on page 190. 


blade width and the square of the circumferential 
speed, i.e., the square of the radius at any section ; 
inflow being ignored for this particular purpose, 


The propulsion turbines were designed and built by 
the Newport News Shipbuilding and Dry Dock Com- 
pany. Each set of turbines consists of one high- 


since comparative values only are required. The | * Paper read before the Society of Naval Architects 
effective pitch so determined will not agree exactly | and Marine Engineers, at Newport News, Virginia, U.S.A., 
with the advance for zero thrust, on account of! on May 17, 1940. Abridged. 
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pressure, one intermediate-pressure and one low- 
pressure turbine in series. ‘The turbines are designed 
to deliver to the propellers a total of 34,000 shaft horse- 
power at 128 propeller revolutions per minute when 
supplied with steam at 400 lb. gauge and 715 deg. F. 
at the chests and exhausting at 29 in. vacuum, and are 
designed for approximately equal distribution of power. 
The astern elements are designed to deliver a total of 
19,500 shaft horse-power at 95 propeller revolutions per 
minute with steam at 385 lb. and 715 deg. F. The 
turbines are capable of operating continuously at 
10 per cent. overload. Three hand-operated control 
valves on the high-pressure chest provide economical 
operation from overload to approximately 15 knots 
cruising speed. 

Each set of turbines is protected against overspeed 
and loss of lubricating-oil pressure by a governor 
system operating a steam-thrown quick-closing valve 
located between the throttle and the high-pressure 
turbine chest. The overspeed element is on the low- 
pressure turbine and is set at 118 per cent. of the 
designed revolutions. All the turbine glands are of the 
labyrinth type. The gland on the inlet end of the 
high-pressure turbine has one additional leak-off pocket 
which vents into the high-pressure receiver. 
leak-off vapour is discharged by a fan to the gland 
leak-off cooler section, which is incorporated in the 
main air-ejector after condenser. Three turbine 


bleeder connections are provided to supply steam for | 


feed heating and for the fresh-water evaporators. 


All turbines are equipped with pivoted segmental-type | 


thrust bearings. 

The high-pressure turbine of the 
impulse type and operates at 3,300 r.p.m. It has one 
two-bucket wheel and seven one-bucket wheels, all 
forged integral with the shaft. The rotor is of forged 
steel, and the casing, chest and diaphragms of cast 
steel, The diaphragm nozzle plates and nozzle blocks 
are of corrosion-resisting iron. All the blades are 
machined and have integral roots. The intermediate- 
pressure turbine is of the reaction type, single-flow, 
and operates at [1,500 r.p.m. It has a total of 46 rows 
of moving blades in six groups. The rotor is of forged 
steel, of the built-up hollow-drum type, in two sections ; 
the casing is of cast steel. The first four groups of 
blades are of Monel metal, end-tightened, and the last 
two groups are of 70-30 brass. The high-pressure 
astern element is incorporated in the same casing. 
The astern rotor consists of one three-bucket impulse 
wheel. The materials for the astern blades, nozzles, 
etc., are the same as for the high-pressure ahead turbine. 

The low-pressure turbine is of the reaction double- 
flow type and operates at 1,500 r.p.m. Each half has 
a total of twenty rows of moving blades arranged in 
ten groups. The rotor is of forged steel, of the built-up 
hollow-drum type, in two sections. The casing is of 
cast iron and is arranged for downward exhaust to an 


is single-flow 


The | 
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underneath condenser. All casing blades are of 70-30 


brass. The rotor blades are of 70-30 brass in the first 


four groups and of corrosion-resisting iron, of segmental | 


construction, in the last six groups. The low-pressure 
astern element is incorporated in the same casing. 
The astern rotor consists of two three-bucket impulse 
wheels with blades of machined corrosion-resisting iron. 
The forward end of the casing in way of the first stage 
astern, the intermediate diaphragm and the nozzle 
blocks are of cast steel. 

There are two sets of De Laval reduction gears of 
the double-helical type. The intermediate-pressure 
and low-pressure turbines drive through single-reduc- 
tion, and the high-pressure turbine through double- 
reduction gearing. The principal particulars of the 
gears are as shown in Table I, below. 


TABLE I.—Particulars of Gears. 


Pitch Helix 
Diameter. | Face. Angle. 
In In Deg 
High-speed pinions 13-00 | » : . 
High-speed gear 28-40 f Iwo 15-0 45 
Low-speed pinions 14-80 on.s @ 
Low-speed gear 174-00 Two 25-5 ~ 


All turbine rotors are connected to the pinions by 
claw-type flexible couplings. The high-pressure high- 
speed gear is connected to the high-pressure low-speed 
pinion through a quill shaft and claw-type coupling. 
The pinions are of nickel-steel forgings, 200 to 240 
Brinell, and the gear rims and the high-speed gear, 
which is solid, are of carbon steel, 160 to 190 Brinell. 
The spider of the low-speed gear is of special cast 
iron in two halves, bolted together. The high-speed 
gear housing of semi-steel; the low-speed gear 
gear housing of welded construction with steel 
castings and plates. 

Steam is generated by six Babcock and Wilcox 
watertube, three-drum express-type, oil-burning boilers, 
as shown in Figs. 19 and 20, opposite. The boilers are 
totally encased so as to operate under forced draught 
in open firerooms, and are fitted with superheaters, 
desuperheaters and air heaters. The air casings are 
double, the outer surface being kept cool by arranging 
for the outer space to receive a portion of the air direct 
from the blowers. The boilers have a total evaporating 
surface of 63,000 sq. ft. and are designed for a total 
evaporation of 315,000 Ib. per hour normal and 
346,000 lb. per hour maximum with 300 deg. F. feed 
temperature. The normal steam conditions at the 
superheater outlet are 425 Ib. gauge and 725 deg. F. 
The boilers are designed for a maximum steam pressure 
of 500 lb: gauge. A saturated-steam connection is 
provided on the steam drum of each boiler. A sub- 
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merged coil-type desuperheater is fitted in each steam 
drum. Each boiler is fitted with six mechanical 
atomising fuel-oil burners of the Decagon type. The 
air heaters are of the horizontal-tube type arranged 
on each side of the boiler and have a total heating 
surface of 6,560 sq. ft. per boiler. Under normal 
conditions the air temperature leaving the heater will 
be 307 deg. F., and the stack gases leaving the heater. 
312 deg. F. 

There are two stacks, having outside streamlined 
casings, as will be clear from the photograph of the 
vessel reproduced in Fig. 18, above. The forward stack, 
which is a dummy, houses the emergency generator. 
Uptakes lead from each boiler to individual centrifugal 
dust catchers located above the fiddley top, which have 
independent smoke pipes to the top of the stack. The 
stack gases enter the bottom of the dust catcher, passing 
by a stationary cone and vane assembly which causes 
the gases to whirl in a free spiral vortex while proceeding 
toward the outlet. The solids drop through side ports 
to a dust channel and from there by gravity to ash 
|ejectors. They are expected to remove from the stack 
| gases 97 per cent. to 98 per cent. of all entrained solids 
of 0-002 in. and larger. There are six motor-driven 
forced-draught blowers, one for each boiler, of the 
turbovane type and each capable of delivering 22,000 
cub, ft. per minute at 8 in. of water. The motors 
have 50 per cent. speed regulation. The forced- 
draught blowers take suction from the boiler rooms 
| and discharge independently to the air heaters on each 
| side of the boilers. 

The main thrust bearings are independent of, and 
| tocated aft of, the reduction gears. They are of the 

pivoted-shoe type, six shoes ahead and astern, and are 

| capable of absorbing a maximum thrust of 230,000 Ib. 
in either direction. They are self-lubricating and are 
arranged for oil circulation from the turbine lubricating 
| system. The line shafts are 20} in. in diameter and 
21 in. in way of the bearings. Each line of shafting 
is made of eight sections, each supported by two steady 
bearings of the ring-oiled type. The propeller shafts 
| are 22§ in. in diameter and are fitted with composition 
liners in two sections. The stern tubes are of cast steel 
in two sections, bolted together, and are fitted with 
long bearings lined with lignum-vite. A torsionmeter 
is installed in each line of shafting. The propellers are 
four-bladed, solid bronze, and of aerofoil section, 
19 ft. 6 in. in diameter, 18 ft. 2 in. to 19 ft. 7 in. varying 
pitch, 24-in. rake and 24-in. skew-back. The developed 
area is 148-6 sq. ft., and the weight approximately 
20 tons each. The propeller design was based on 
exhaustive studies and model-tank tests. 

The plant for each set of main turbines includes a 
single-pass main condenser, one circulating pump for 
manceuvring, two centrifugal condensate pumps, and 
air ejectors and condensers. The main condensers, 
designed and built by the Newport News Shipbuilding 














SEPT. 6, 1940. 


THE UNITED STATES 


THE NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY, NEWPORT NEWS, VA., US. 


pr] 


ING. 


LINER 


Fig.20. 


‘* AMERICA.” 








= 


° 
a 
eoog0000000 00 


poteTololezolelozelezolezele) 


eoooo000000000 
oo000°0 
SRPLPP 9000000 x 


Se ° 
0 
{e) 


‘O° 
‘° 


Le 
oO; 
So, 
080) 
'0°o' 


10.0! 


Air Heater 


° 
00000000000 


edd 
(e} 
(s} 


(eo) 
O, 
Oo 
O~O 
Oo 


° 


° 


oo 


Uti Midd 


N 
NY 
N 
’ 
\ 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


WUMMMMMLMIMN YY 


(7385.0) 


and Dry Dock Company, are suspended athwartships 
underneath the low-pressure turbines. The main 
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fuel-oil heating coils, lubricating-oil heating coils, and 
swimming-pool salt-water heaters. There are two 


cireulation is by scoops, a regulating valve being fitted | complete steam-generating plants, one in each boiler 


in each outlet branch to guard against undue condensate 
depression when operating in the North Atlantic during 
winter. 
surface and is designed to maintain a vacuum of 
29 in. at normal power with 65 deg. F. injection 
temperature. The shells are of welded steel-plate 
construction and the tube sheets of rolled Muntz metal. 


The tubes are 70-30 cupro-nickel alloy, expanded into | 


the tube sheet at the inlet ends and packed with metallic 
and fibre rings at the outlet ends. Each condenser is 
served by two sets of two-stage air ejectors mounted 
on a common combined inter- and after-condenser. 
The after-condenser has a separate section which 
receives the air and vapour from the main turbine 
gland leak-offs. 

There are two auxiliary condensing plants, each of 
which serves two 600-kW turbo-generators. Each 
plant is complete with one two-pass auxiliary con- 
denser, one circulating pump, two condensate pumps, 
and air ejectors and condensers, The auxiliary con- 
densers are designed to maintain a vacuum of 28-5 in. 
with an injection temperature of 78 deg. F. when 
condensing the steam flow from two turbo-generators 
operating at full load. Each condenser has 2,400 sq. ft. 
of cooling surface. 

The drain condenser system consists of a condenser, 
two air ejectors, one circulating pump, and one con- 
densate pump. The condenser is designed to receive 
the drains from the ship’s heating system, fresh-water 
heater, galley and laundry, and may also receive the 
exhaust from the reciprocating pumps and the drains 
from the evaporators and steam generators. The drain 
condenser is four-pass and of the same construction 
and material as the main condensers. It has 150 sq. ft. 
of cooling surface, is specially designed to handle 
flashing drains, and is capable of maintaining a vacuum 
of 15 in. Air is drawn from the condensér by duplicate 
single-stage air ejectors which discharge into a section 
of the dynamo ejector after-condenser. 

Superheated steam is supplied to the main turbinés, 
auxiliary generators, main and auxiliary feed pumps, 
main circulating pumps, main and auxiliary air ejectors, 
and to the high-pressure evaporator. Desuperheated 
steam is supplied to the fresh-water evaporators, fresh 
and salt-water evaporators, ship’s heating system, 
fresh-water heaters, laundry, galley, and to the drain- 
condenser air ejectors. Saturated steam direct from 
the boiler drums is supplied to the whistles and to the 
reciprocating steam pumps. The contaminated-steam 
system is entirely independent of the boiler-feed 
system, and supplies steam to the fuel-oil heaters, 


Each condenser has 16,000 sq. ft. of cooling 


}room. Each plant consists of one high-pressure 
|evaporator, one motor-driven feed pump, inspection 
| tank and drain tank. The evaporators each have a 
| capacity of 7,500 lb. of steam per hour at 125 Ib. 
| gauge. 

The feed and condensate system is of the closed 
| de-aerating type arranged for stage feed heating as 
shown in Fig. 25, on page 187. The condensate from 
|each main and auxiliary condenser is discharged by its 
condensate pump to the de-aerating heater via its 
own inter- and after-air ejector condenser, the drain 
cooler and the de-aerating heater-vent condenser, and 
is maintained continuously above atmospheric pressure 
to avoid the possibility of air leaks. The feed pumps 
take suction from the de-aerating heater and discharge 
to the boilers via the high-pressure feed heater. The 
drain cooler is of the straight-tube vertical type, the 
working pressure in the shell being approximately 
atmospheric. It receives normally the drains from 
the second-stage feed heater, evaporators, contami- 
nated-steam generators and the ship’s services, other 
than those taking steam from the contaminated 
system. The cooled drains from the cooler are led to 
the main or auxiliary condensers. 

The first-stage or de-aerating heater is of the direct- 
contact spray type, with vent condenser, and has a 
storage compartment of about 4,600 gallons capacity. 
It is designed to heat the total feed to about 230 deg. F., 
and to de-aerate the condensate to a maximum oxygen 
content of 0-01 cub. cm. per litre. The heater is 
supplied with auxiliary-exhaust, low-pressure bled 
steam from the main turbines and generators, vapour 
from the fresh-water evaporators, and with reduced- 
pressure live steam if any deficiency occurs while 
manceuvring. It is located about 35 ft. above the 
feed pumps, to insure against vaporisation at the feed 
pump suction. The second-stage, or high-pressure, 
feed heater is of the straight-tube vertical four-pass 
type, and is capable of heating the total feed to 
300 deg. F. when supplied with high-pressure bled 
steam from the main turbines at 70 lb. gauge. The 
drains from the heater are led to the drain cooler. 

Each set of main turbines and reduction gears is 
served by an independent lubricating-oil system of the 
gravity type, which consists of two pumps, two coolers 
and a 1,500-gallon gravity tank. One pump and one 
cooler are spares. The circulating water for the cooler 
is taken from the main-condenser injection system. 
There are provided two 3,000-gallon storage tanks and 








one 3,000-gallon reclaiming tank, which serve both 
systems. The systems include also a lubricating-oil 


reclaiming pump, lubricating-oil heater, and two 
300-gallons per hour lubricating-oil purifiers. 

A complete fuel-oil burning system is provided in 
each boiler room and includes two main pumps, one 
steam-driven emergency pump, one set of heaters, 
and one drain cooler. The main pumps, which are 
motor-driven, of the rotary-screw type, take suction 
from either the forward or after settling tanks and the 
fuel-oil transfer manifold via a duplex strainer, and 
discharge to the burner manifolds. For starting fires, 
a connection is provided from the Diesel-oil tanks’ in 
the forward stack. Quick-closing cut-out valves are 
fitted at each burner manifold. The heaters are of the 
sectional G-fin quadruple marine type. The drain 
coolers are of the horizontal G-fin type. 

The make-up feed and evaporating, installation is 
arranged so that only distilled water is fed to the boilers. 
Make-up feed is normally drawn to the main or auxiliary 
condensers from the distilled-water tanks located aft 
between the shaft alleys, or is supplied to the de- 
aerating heater as vapour from the fresh-water eva- 
porators. A sudden demand for make-up feed is met 
by the make-up feed pump, which takes suction from 
the distilled-water tank, with an emergency connection 
from the reserve feed tanks, and discharges to the 
de-aerating heater via the condensate system. There 
are two fresh-water make-up feed evaporators of the 
single-effect vertical multi-coil submerged type, with 
a combined rated capacity of 7) tons a day, There 
are two fresh-water or salt-water evaporators, which are 
duplicates of the fresh-water evaporators and have a 
combined rated capacity of 50 tons a day when fed 
with salt water. Both evaporators are served by one 
feed pump. 

All pumps normally in operation are motor-driven, 
except the feed pumps. The main feed pumps, auxiliary 
feed pump and main circulating pumps are of the 
turbine-driven centrifugal type. Steam reciprocating 
ee are provided for emergency use. The turbines 
or driving pumps are designed to operate with super- 
heated steam. Steam reciprocating pumps are designed 
to operate on saturated steam. A central vacuum 
priming system is installed, and serves all centrifugal 
pumps which have a suction lift, thus permitting the use 
of standard pumps without the complication of indi- 
vidual vacuum-producing equipment. This system 
includes a 25-cub. ft. vacuum tank and two motor- 
driven automatic start-and-stop vacuum pumps, The 
types and capacities of the pumps are shown in Table II, 
on page 186. 

A workshop is installed on the starboard side of the 
engine-room flat, and includes a complete outfit of 
the usual workshop tools. A compressed-air system 
is installed with connections in the machinery spaces 
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id shaft alleys, to operate the air tools and as needed 
for other services. This system is served by one vertical 
tir-cooled two-cylinder three-stage air compressor, 
having « capac ity of 100 cub. ft minute 
at 150 Ib. discharge pressure. 

here are eight elevators, five for 
for engineers, one for service stores and one for baggage. 
‘The machinery for all the elevators is of the direct- 
connected, single worm and gear traction-sheave type. 
[he passenger elevators are fitted with full electro- 


per of free air 


passenge rs, one 


magnetic control with a floor-levelling device. The 
other elevators have full automatic push-button 
control, the engineers’ elevator also having a floor 


levelling device. Eight electric dumbwaiters for galley 
and deck pantries’ service are installed. 

Cold salt water at 75 lb. pressure is supplied to 
sanitary fixtures throughout the ship from a system 
which is served by two pumps. The sanitary system 
ix cross-connected to the fire main and has a connection 
to the auxiliary cooling system and emergency connec 
tion to the refrigeration circulating system. Fresh 
water to plumbing fixtures is supplied by two washing 
water pumps, which take suction from the washing 
water tanks and discharge into a 500-gallon pressure 
tank. The pumps are automatically controlled by a 
pressure-operated switch. Hot fresh water is supplied 
from two heaters located in the engine room and sup- 
plied from the washing-water pressure system. Water 
is supplied to the fixtures by a circulating system 
arranged to circulate as closely as practicable to each 


fixture 

The system is served by two pumps which take 
uction from the return main and discharge to the 
svstem via the heaters. The heaters are of the 
torage-tank type. A separate drinking and culinary 
water system is served by two pumps which take 
suction from the drinking-water tanks and discharge 


to a 250-gallon pressure tank, All fresh-water taps in 
the galleys and in the main and service pantries are 
from this system. lced drinking water 
supplied from a branch fitted to the scuttle butt and 
served by pumps in duplicat The swimming pool is 
filled from the fire main and emptied by the bilge pump. 
lhe water in the pool is continuously freshened by 
make-up from the sanitary system, and is warmed by 
being circulated through a heater. , 

All interior deck drains, plumbing fixtures and soil 
drains from below the bulkhead deck lead into sewage 


erved is 


tanks One or two sewage tanks are located in each 
watertight subdivision and receive the drains in that 
pact There is fitted a total of 13 tanks, each served 


by two pumps of the non-clog type, fitted with self 


cleaning sewage sereens, and each pair is fitted with 
electric automatic control arranged to operate the } 
pumps alternately 

The fire-main wash-deck system is served by two 


motor-driven centrifugal pumps, by the fire and clean 
ballast pump and the sanitary pumps. Separate 
systems of mains and risers are*provided for hydrants 
the and for those to 
freezing weather Pressure is continuously maintained 
on the titted 
in the fire-control station The bilge system is arranged 
to pump from all holds and machinery compartments 


by 


insic house outside ¢ x posed 


inside system and a pressure gauge is 


The two motor-driven triplex plunger bilge pumps, 
the stand-by centrifugal pump, the submersible self 
priming bilge pump and the two fuel-oil transfer and 
oily-ballast motor-driven triplex plunger pumps are 
connected to the bilge service. Bilge suction valves 


from all hold compartments are operated by hand at 

place, and hydraulically from controls in the machinery 

hatch 
There 


unc one 


art for clean 
for oily 


fresh 


two separate ballast systems, onc 
ballast ; that for ballast 
washing-water tanks or 
the may be Clean ballast 
by the clean-ballast pump and the fire and clean 
ballast pump. Connections to the tanks are through 
manifolds which are combined with those of the washing- 
water system, with corresponding valves interlocked. 
Chis system is unusually elaborate in that provision is 
made for pumping tanks when either the engine room 
or the forward boiler This system is 
ilso connected so as to supply circulating water to 
the refrigeration system wher the vessel is in dry 
dock. The ballast handled by the fuel-oil 
transfer and oily-ballast pumps. The ballast manifolds 
combined with the fuel-oil transfer manifolds with 
interlocked, Bilge and oily- 
pumped overboard direct, or to 


which is 
fuel-oil 
handled 


placed mn 


tanks, as CASE is 


room is flooded 


oily is 
ire 
corresponding 
ballast water may 
1 closed-type oil and water separator of about 100 tons 


valves 


be 


per hour capacity 

fuel-oil tank led 
8S-in. loop around the machinery spaces 
by the fuel-oil transfer and oily-ballast pumps, which 
to the settling tanks and to the loop on 
of the ship. Filling connections from the | 
filling stations, post.and starboard, are cross-connected 
and led to each side of the transfer loop. Overtlows 
from individual tanks in each watertight compartment 
overflow tanks in the compart 


A connection from each is to an 


discharge 


either sick 


are led to one or more 


Oilis pumped | 
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ment and 


thence 


overboard 


system protects all fuel-oil settling tanks, deep tanks 


and wing tanks 
trunked 


cargo 


hatches, 


All cargo holds, cargo tween decks, 
refrigerated- 


cargo spaces, 


boiler rooms, paint and oil store rooms and the lamp 


room are protected by 


and manually-operated CO, system. 


cabinet is 


located 


in the fire-control 


a combined smoke-detecting 


The detecting 
station. The 


emergency-generator room and the cinema rooms are 


protected 


TABLE I 


Pump 


Main feed 
Auxiliary feed 


Emergency feed 


Main condensate 


Dynamo-conden- 
ser condensate 

Main circulating 

Dynamo-conden- 
ser circulating 

Lubricating - oil 
service 

Fuel-oil service 

Auxiliary fuel-oil 
service 


Sanitary 
b ire 
Fire and cles 
ballast 


Clean ballast 
Fuel-oil transfer 


and oily bal- 
last 

Diesel-oil trans 
mitter 

Bilye 

Stand-by bilge 

Submersible 


emergency bilve 
Priming 
(vacuum) 
Drinking water 
leed-water circu 


system 


lating 
Washing water 
Hot water 
Heating-s ystem 

drain conden 


ser condensate 
Heating-system 


drain conden 
ser circulating 
High pressure 
evaporator 
feed 
Low pressure 


evaporator 
feed (fresh and 
salt) 


Low preasure 
evaporator 
fresh 

Make-up feed 


Boiler testing 


Freon-condenset 
circulating 

Refriveration 
brine 


Service-box brine 
Air-conditioning 
brine. 


Brine recircula 
ting 


Brine spray (car 


Duplex sewage- 
ctor sets 


SWimimina-pool 
circulating 
Steering year 
main 

Servo 

Steering gear 
drain and fill 


ng 
Watertight doors 
Hydraulic bilge- 
valve system 
Generator lubri 
ecating-oil  re- 
claimer 
Oil and = water 
separator 
sump 
Hydraulic bilge- 
valve system 
Chain locker 


Lubricating oil 


I. 


by independent 


CO, systems. 


Types and Capacities of Pumps. 


No 


- 


rype 


4-stage horizontal cen- 
trifugel 

4-stage horizontal cen- 
trifugal 

Vertical simplex 


2-stage vertical cen- 
trifugal 
2-stage vertical cen- 
trifugal 


Vertical centrifugal 
Horizontal centrifugal 
Vertical screw, geared 
Vertical screw, geared 
Vertical simplex 


Horizontal centrifugal 

2-stage horizontal cen- 
trifugal 

Vertical simplex 


Horizontal centrifugal 
vertical 


54 in. by 8 in 
duplex, geared 

Horizontal Rotex 
yeared 

4%} in. by 8 in. vertical 
duplex, geared 


Vertical centrifugal 

Vertical centrifugal 
self-priming 

Horizontal rotary 


Horiz 
Horiz 


centrifugal 
centrifugal 


ntal 





al 


Horizontal centrifugal 
Horizontal centrifugal 
?-stape vertical 


2 een 
trifuyal 


Hy vital centrifugal 


2) in. by 34 in, vertical 
triplex, weared 

2} in. by 
triplex 


$4 in. vertical 
peared 


Vertical triplex, weared 


Horizontal centrifugal 
Vertical simplex 

Horizontal centrifugal 
Horizontal centrifugal 


Horizontal centrifugal 
Horizontal centrifugal 
trifugal 


Horizontal cet 


Horizontal centrifugal 


Vertical centrifugal 

Horizontal centrifugal 
volute 

Horizontal, geared 

Horizontal 

Horizontal rotary, 
yveared 


Vertical triplex, zeared 
Rotary horizontal 


Horizontal rotary 


Vertical geared rotary 

1} i by 5 in 

» in. by 5¢ In. double 
acting 

Rotary gear 


Driver 


Turbine 
Turbine 


12 in. by 18 in 
y is in 
steam 

Electric motor 


Electric motor. 
rurbine. 
Electric motor 
Electric motor 
Electric motor 
6 in. by 4 in. 
by 8 in. 
steam. 
Electric motor. 
Electric motor. 


10 in. by 12 in. 
by 24 in. 
steam 

Electric motor 

Electric motor 

Electric motor. 


Electric motor. 


Electric motor 
Electric motor 


Electric motor 


Electric motor 
Electric motor. 


Electric motor 
Electric motor 
Electric motor 


Electric motor 
Ele« 


tric motor 


Klectric motor 


Electric motor 


Electric motor 


6 in. by 3 in 
by 8 in 
steam 


Electric motor 
Electric motor 


Electric motor 
Electric motor. 


Electric motor. 
Electric motor 
Klectric motor 
Electric motor 
Electric motor 
Electric motor. 
Electric motor 
Electric motor 
Electric motor 


Electric motor 


CO, hose | 
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\ steam smothering | other spaces necessary, for the removal of heat and 


odours. All cargo spaces, except the refrigerated-cargo 
spaces, have mechanical supply at the rate of one chang 
every 30 minutes, and natural exhaust. Each boilet 
room is ventilated by two 50,000-cub, ft. per minute 
supply fans and the engine rooms by two 50,000-cub. 
ft. per minute supply fans and by two 25,000-cub. ft. 
per minute exhaust fans which draw from the generator 
flats, switchboard and operating platform. The refrig- 
erating-machinery spaces are ventilated by two 4,000- 
cub. ft. per minute supply fans. The boiler-room and 
engine-room supply fans discharge to their respective 
| spaces through aircasings which surround the machinery 
hatches and are fitted overhead in the machinery spaces. 
These casings are fitted with numerous outlets to 
produce a distributed flow throughout, so as to minimise 
the heat transmission to adjoining living spaces. 

All ventilation fans can be shut down by the operation 
of a push-button in the fire-control station in case of 
fire, but the fans in the unaffected zones may be 
restarted locally, if desired. Each ventilation system 
is provided with a damper which may be closed in 
case of fire, thus preventing the possibility of a draught 
up through the ventilation trunks. Ventilation 
trunks to cargo spaces passing through passenger or 
crew accommodations are provided with automatic 
draught checks in the trunk at the boundary of the 
accommodation space, which are set with fusible links 
so that, if fire occurs in a cargo space, the draught 
check will automatically close. 

The heating system in the living spaces is designed 

to maintain a temperature of 70 deg. F. with an outside 
temperature of 10 deg. F. The heating of cabin- 
| and tourist-class staterooms is by warm ventilation air. 
|The main air supply may be tempered by preheaters 
}to 50 deg. F. Parallel with the main air ducts is a 
supplementary system in which the air may be still 
further heated to a maximum of 160 deg. F. The 
ventilation outlet to each stateroom permits a mixture 
of the hot and the cool air, so that both the volume and 
the temperature are under the control of the passenger. 
In public spaces, other than those which are air- 
conditioned, the heating done by warming the 
ventilation air to a maximum of 85 deg. F., supple- 
mented by steam radiators. 

Air conditioning is provided for the cabin, tourist and 
third-class dining rooms, and for each barber shop and 
beauty shop for the cabin, tourist and third class. 
For the cabin and tourist dining rooms the air-con- 
ditioning units are on the deck underneath the room 
they serve. The units are of the same size and have a 
capacity of 8,300 cub. ft. per minute each. They 
have a fan section, finned-coil steam-heating section, 
brine-coil cooling section and an air-filter section. 
Motor-operated dampers control the by-passed air 
round the coils and another set of motor-operated 
dampers regulates the outside air and recirculated ai: 
from the room. Four independent self-contained air- 
conditioning units are installed for the third-class 
dining room and one unit for each barber shop and 


Is 


| 


| 


beauty shop. 

The refrigerating-machinery 
the hold, aft of the after boiler room. 
consists of three Freon compressors direct-driven by 
75-h.p. motors, four Freon condensers, five brine 
coolers and four Freon liquid receivers. The com- 
pressors are of the vertical single-acting 8-cylinder 
V-type and have 27 tons capacity on refrigerating duty 
and 78 tons capacity on air-conditioning duty. One 
compressor, two condensers and one brine cooler 
are used for the air conditioning, and two compressors, 
two condensers and four brine coolers for the refrigera- 
tion. The arrangement permits any compressor 
and condenser to be used for any duty. The plant 
is served by two condenser circulating pumps, three 
brine pumps which supply brine to the cargo coils and 
the ship’s stores spaces, four brine spray pumps which 
draw from the diffuser sump and discharge to the diffuser 
sprays, two brine pumps which supply the air- 
conditioning units, two brine pumps which supply 
ship’s service boxes and one recirculating pump which 
recirculates brine through the cold diffusers for tem- 
perature regulation when maintaining temperatures 


are located in 


The machinery 


rooms 


Electric motor, | higher than 10 deg. F. 


Hand. 
Hand 
Hand 


This plant refrigerates about 40,000 gross cub. ft. of 
cargo, carried in four compartments at 10 deg. F., 
40,000 cub. ft. of ship’s stores in 19 spaces at various 
temperatures from 8 deg. to 50 deg. F., 1,700 cub. ft. 
in 17 ship’s service boxes, makes 2,000 lb. of ice in 
24 hours, and supplies the scuttle butt and the air- 
conditioning units. There are four cold diffuser units 


protection is provided for the engine room and boiler| of the brine spray type, one in each cargo space. 


rooms 
removed by 


all 


passenget 


40 cub, ft. per minute per person. 


32 exhaust 
staterooms 


systems, 


at an average 


rate of about 


supplied every 8 minutes to the public spaces, and every ‘ } 
4-5 minutes to the air-conditioned dining saloons. per cent. for two hours and 150 per cent. for five minutes. 


Exhaust ventilation is provided for all public spaces, | The connected load is as follows : 


Each unit has a capacity of 8,300 cub. ft. per minute 


Ventilation air is supplied by 50 supply systems and | and discharges the air to the space through overhead 
Air is delivered to 


ducts. 
The main generating plant consists of four geared 


A change of air is | turbo-generators, each rated at 600 kW, 120-240 volts, 


three-wire. direct current, with an overload rating of 125 


motors, 3,465 kW ; 


toilets and showers, galley, pantries, hospitals and all ' galley, 839 kW ; lighting, 765 kW ; heating and mis- 
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cellaneous, 268 kW ; total, 5,337 kW. The emergency | beyond the capacity of 200-xmpere fuses. On each 
generating plant consists of a 150-kW, 120-240-volt | generator panel is mounted a 3,000-ampere circuit 
three-wire direct-current compound-wound generator | breaker, a generator switch and a full complement of 
coupled directly to a Diesel engine. It is located in the pilot lights, instrument switches and instruments. 
dummy stack above the highest deck. Fuel is supplied | The emergency switchboard is of the same type as the 
by gravity from tanks above the engine, and the| main switchboard and is located in the emergency- 
generating set is independent of any other auxiliary | generator room. For convenience, the _ interior- 
in the vessel. | communication and battery-charging switchboards are 

For automatic and instantaneous supply to the | combined with the emergency switchboard as one 

preferred ” emergency circuits for light and power, | structure, which contains also the automatic "bus 
there is provided a 240-volt storage battery with a/ transfer contactor for battery supply to the preferred 
capacity of 200 amperes continuously for two hours. | emergency circuits. The emergency switchboard is 
For the stateroom call bells and other low-voltage | normally fed from the main switchboard through the 
interior-communication systems, there are provided | interconnecting ‘bus feeder, run from an overload 
duplicate 24-volt storage batteries. It is estimated | circuit breaker on the main board to one side of a 
that the capacity of each battery is sufficient to operate | double-throw lever switch on the emergency board. 
the system at normal demand for one week. Two} Upon failure of the main supply, the *bus transfer 
batteries, similar in type, rating and arrangement to| contactor operates instantly and automatically to 
for the interior-communication systems, are | transfer the preferred emergency circuits to the 
provided for the fire-alarm system. All batteries are | emergency lighting and power storage battery, and 
located in the storage-battery room adjacent to the| upon restoration of main supply, or establishment 
emergency-generator room and are automatically | of emergency-generator supply, these circuits are auto- 
kept in a fully-charged condition. Two direct/| matically returned to the generator "bus. If the main- 
alternating-current motor generators, each with an | generator supply cannot be immediately restored after 
output of 10 kW (15 kVA), at 120 volts and 60 cycles, | failure, the emergency generator is started and the 
single-phase, are provided for power supply to | general emergency load is connected to the emergency 
“ Selsyn ”’-type telegraphs, motion-picture equipment | generator by manual operation of the double-throw 
and other appliances requiring alternating current. | lever switch. 

The main switchboard is of the conventional “ live-| “The main switchboard controls feeders to the emer- 
front * type with fused lever switches up to a rating | gency switchboard, three primary distribution switch- 
of 200 amperes and carbon circuit breakers for feeders | boards for lighting and power, the galley power distri- 


those 
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| bution switchboard, to numerous power distribution 
panels throughout the vessel and direct to a limited 
number of auxiliaries. From the primary switchboard, 
feeders emanate to lighting distribution panels, power 
distribution panels and to certain individual auxiliaries. 
The arrangement of the distribution system to suit 
the watertight subdivision and “ fire zoning” of the 
vessel, the protection of vital cables from damage by 
fire or collision, and the development of wiring methods 
and appliances to suit the required fire-resisting 
construction, particularly of stateroom subdivision 
bulkheads, have constituted the major problems of 
electrical design for this vessel. 

The most unusual feature of the lighting system is 
| the extensive application of totally indirect lighting 
jand the consequent high total wattage of lamps. 
| Cabin and tourist-class public space lighting is practi- 

cally all of the indirect type, using concealed coves 
;and long troughs extending in some cases the full 
| length of the room. The fixtures in the principal cabin 
and tourist-class public spaces have alternate lamps 
| arranged on separate circuits to permit subdued and 
|even lighting by cutting out one-half of the lamps. 
| In the cabin ballroom, cabin lounge, tourist lounge 
and third-class lounge this system is supplemented by a 
dimmer arrangement, permitting any degree of illumi- 
|nation from full bright to blackout. In the cabin 
| lounge and ballroom the dimmers are motor operated 
|and remotely controlled by master switches. For the 
cabin lounge stage, foot and border lights in colour 
| with dimmers are provided. All staterooms and pas- 
| sages are supplied by two independent circuits so that 
none of these spaces can be put in darkness by the 
| failure of one circuit. This is in addition to the emer- 
| gency-exit lighting required by law. 
| Lighting in passenger staterooms, third-class public 
| spaces, officers’ and crew’s quarters, machinery spaces, 
| cargo spaces, etc., is of conventional type, except for 
the universal use of anodised-aluminium or solid bronze 
lighting fixtures in lieu of the usual plated finishes. 
In addition to the usual running, signal and anchor 
lights, there are other lights fitted to meet British and 
German harbour regulations and canal rules. Flood- 
lights are arranged for illumination of the water along 
the ship’s sides when handling lifeboats, and for illumi- 
nation of the two stacks. The total number of lighting 
fixtures is 7,278, and the total number of lamps is 
14,500, of an aggregate of 765,000 watts. All power 
equipment, except for certain portable or semi-portable 
equipment with motors of fractional horse-power rating, 
operates on 230-volt direct current. Seven hundred and 
fifty-one 12-in. three-speed oscillating marine-type 
| bracket fans are provided. Exclusive of bracket fans, 
there is a total of 550 motors on the vessel, of ratings 
| ranging from } h.p. to 150 h.p., the total combined 
rating of which is 4,038 h.p. 

Provisions for interior and exterior communication 
include unusually complete facilities for the trans- 
mission of orders for ship control and navigation, for 
detection of fire, for alarm in case of emergency and 
for subsequent direction and control of passengers and 
crew, for comfort and convenience of passengers and 
| for radio communication. The most modern navigating 
| equipment is provided, including gyro-pilot, fathometer, 
pitometer log and radio direction finder. For ship 
control and navigation there are provided electrical 
self-synchronous telegraphs supplemented by mechanical 
telegraphs and ‘“‘ sound powered” telephones supple- 
mented by voice tubes. In addition to its emergency 
use for indicating dangerously shallow water, the 
fathometer is used to determine the ship’s position by 
checking the contour of the ocean’s bottom. The 
pitometer log indicates the ship’s speed in knots and 
integrates the distance travelled; with the course 
recorder chart this instrument provides an accurate 
basis for dead reckoning when the weather does not 
permit observations. 

The fire-alarm equipment is of the latest supervised 
type and is similar in design to the equipment developed 
for naval vessels. On account of the fireproof hull 
construction, thermostats are not fitted in the state- 
rooms, but are fitted in the public spaces, lockers and 
storerooms. The general announcing system provides 
loud speakers for direct communication from the ship’s 
officers to the fire-fighting crew quarters and to the 
boat-handling and embarkation stations. An inde- 
pendent system is provided for radio broadcasting and 
making announcements of general interest to the 
passengers. The passengers’ call-bell system consists of 
“steward” and “ stewardess” call buttons in each 
stateroom, registering in the passageways. The radio 
equipment is designed for both low- and high-frequency 
transmission and is arranged for two-way ship to shore 
conversations. 

The owners and their representatives have been 
untiring in their efforts to investigate new materials 
and new ways of doing things. At the time of writing 
there have been nearly two hundred approved changes, 
some of which were quite extensive. Almost all plans 
have taken much more time to develop than was 
expected and in some instances it has been necessary 
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for the Maritime Commission to make final decisions- 
However, when the America is in service, there is 
every reason to think that she will be a vessel in which 
Americans may justly take pride 


As an appendix to the foregoing paper, it may be 
mentioned that the America successfully carried out her 
trials during the month of June, and was subsequently 
accepted by the Trial Board of the United States 
Maritime Commission, having exceeded the specified 
speed and power, and improved upon the guaranteed 
fuel consumption per shaft horse-power-hour. As the 
operation of the Neutrality Act precluded the use of 
the vessel on the North Atlantic run for which she was 
designed, it was expected at first that she would be 
laid up; but eventually it was decided to employ her 
in « series of cruises to the West Indies, and she duly 


entered on this service on August 10.—Ep. E.| 





WAR-TIME BUILDING 
CONSTRUCTION. 


Wartime Building Bulletin No. 8, which has just 
been issued by the Building Research Station of the 
Department of Scientific and Industrial Research, 
and can be obtained from H.M,. Stationery Office at 
the price of Ls., is in three parts. The first deals with 
the walls and piers for the types of factory described in 
Bulletins Nos. 1, 4 and 5.* The walls are designed to 
give the standard protection against bomb splinters 
laid down in the code and to utilise the thickness 
necessary for this purpose in carrying the load of the 
adjacent roof and in resisting the entire wind forces 
imposed on the walls. It is thus possible to dispense 
with steel in the outer walls while enabling them to 
resist the forces which, if passed on to the roof members 
in the ordinary way, would have necessitated an 
overall increase in the weight of steel in the roof 
structure. Three designs of column are dealt with. The 
first consists of a shell constructed in brickwork on the 
flat which can be filled with a brick or concrete core 
The second is a similar design with the shell constructed 
in brick on edge, and the last a pre-cast concrete shell 
is & permanent shuttering for a concrete core. In 
ilmost all the types, some reinforcing steel has been 
necessary, but the amount is considerably below that 
required for steel stanchions. Working drawings 
of the wall and column designs are available on applica 
tion to the Building Research Station, the price being 
2s. bd. per type, post free. 

The second part of the Bulletin describes a design of 
tubular steel trusses and purlins, which are suitable for 
use with the steelwork dealt with in Bulletins Nos, 
| and 4, and are alternative to the designs previously 
This design has been prepared by Messrs. 
fubewrights, Limited, and shows a distinctly useful 
economy in weight of steel. The third part of the 
Bulletin discusses a design which has been submitted 
Mr. J. W. Cooling, and examined by a panel of 
for a heating and ventilation system for 
war-time factories built to the designs outlined in 
previous bulletins. The necessity of avoiding loads 
suspended from the roofs, the advantages in respect of 
resistance to air attack of decentralised heating units, 
the desirability of adequate ventilation in the black-out, 
and the ever-present need to conserve metal have all 
been factors affecting the design. Warm air is forced 
through underground ducts by means of fans, to be 
distributed throughout the whole of the factory by 
rising ducts at each stanchion. The air is heated by 
direct fixed heaters located at suitable points round the 
Details are given of the construction of the 


issued, 


by 
experts, 


tactory 


ducts and for the design of the essentials of the system, | 


sIthough variations can, of course, be devised to suit 
particular cases. On a typical factory design it 
sppears that the economy in steel should be about 


40) per cent. to 50 per cent 





SOCIETY OF LRITISH AIRCRAFT CONSTRUCTORS’ SCHO- 
LAKSHIPS The scholarship selection committee of the 
of British Aircraft Constructors and the Royal 


Aeronautical Society has made awards of the Society of 


Society 


British Aircraft Constructors’ Scholarships to Mr. C. A. 
Chapman, Marylebone, London, W.1; Mr. J. C. Good- 
win, Hampstead, London, N.W.3; Mr. P. L. B. Graham, 
Giulsbrough, North Yorkshire; Mr. H. J. 8. Pinsent, 


Babbacombe, Torquay ; Mr. G. D. Poole, Raynes Park, 
London, 8.W.20; and Mr. P. W. Wreford-Bush, Yeovil, 
Somerset. General particulars relating to these Scholar- 
ships, which are open to British subjects between the 
ages of 16 and 18, may be obtained from the secretary 
of the Royal Aeronautical Society, 4, Hamilton-place, 
London, W.1. 


* See ENGINEERING, vol. 149, 640 (1940) and 


page 25, ante, 


page 


G. 


ENGINEERIN 
ENGINEERING TRAINING AND 
EDUCATION. 


West Hartlepool Technical College.—The prospectus 
of the West Hartlepool Tec hnical College for the 
1940-41 session has recently issued. In the 
Engineering Department of the College, evening and, in 
some cases, part-time day courses are available leading 
to the Ordinary and Higher National Certificate in 
mechanical engineering and to the Ordinary National 
Certificate in building. Students may also take the 
first two years of the Ordinary National Certificate 
course in electrical engineering and in naval architec- 
ture. Courses relating to the chemical and allied indus- 
tries and leading to the Matriculation and intermediate 
B.Sc. Degree of the University of London are available 
in the Department of Pure and Applied Science. In 
the Department of Commerce, a full-time day commer- 


been 


cial course is held for post-secondary school and 
other students, and also evening courses for the 
National Certificate in Commerce and various profes- 


sional examinations. The session begins on Monday, 
September 16 

Municipal College of Technology, Manchester.—A 
pamphlet prospectus of the university courses to be 
held in the College of Technology, Manchester, during 
the 1940-41 session has recently been issued. Courses 
leading to the Degrees of B.Se. Tech., M.Se. Tech., 
and Ph.D., and to University Certificates, are available 
in mechanical, electrical and municipal engineering, 
applied chemistry, textile chemistry, textile industries, 
building and mining. A post-graduate course leading 
to the Diploma in Chemical Engineering of the Univer- 
sity, and extending over one academic year, is also 
provided. Entrance scholarships are awarded by the 
Manchester City Council and by various 
Councils, and many Borough Councils. The pamphlet 
contains particulars of the conditions of admission to 


the courses, the fees payable, the halls of residence | 


open to students, etc. The session opens on Thursday, 


September 26. 








ANNUALS AND REFERENCE BOOKS. 


Fire Protection and A.R.P. Year Book.—The second 
edition, that for 1940-41, of the Fire Protection and 
A.R.P. Year Book has been issued. The volume, 
which is of handy pocket size and is strongly bound 
in searlet-cloth covers, contains a mass of informa- 
tion of interest to all concerned with civil defence. 
The book opens with alphabetical lists of the princi- 
pal fire brigades in the United Kingdom and the 
Empire, statistical data being given regarding areas 
and populations served, personnel, appliances, equip- 
ment, Then follow particulars of the London, 
Liverpool and Glasgow Salvage Corps, a directory of 
the principal fire officers with the names and addresses 
of the authorities with which they are connected, a 
list of the county councils and other local-government 
authorities in the United Kingdom with the name of 
their Air-Raid Precautions Officer, and a directory of 
Government Departments and professional institutions 
and associations. The remaining pages contain mis- 
cellaneous data relating to many phases of fire-fighting 
and A.R.P. work, and such matters as decontamination 
operations ; fireproofing compounds and formule ; 
standard specifications for equipment ; hydraulic 
formule memoranda and graphs. The effects of, 


ete. 


and methods of protection against, high-explosive, | 


incendiary and gas bombs are dealt with in detail. 
The book closes with alphabetical and classified direc- 
tories of manufacturers of fire-brigade and A.R.P. 
equipment, and a list of proprietary and trade names is 
included. The publishers are Messrs. Lomax, Erskine 
and Company, Limited, 6, Tower Hill, London, E.C.3. 
The book contains 320 pages and the price is 7s. 6d., 
postage included. 

Lloyd’s Register of Shipping.—Although war condi- 
tions must have imposed a considerable amount of 
additional labour on the compilers of Lloyd’s Register of 
Shipping, the 1940-41 edition has appeared promptly 
at the normal time, and, so far as the normal particulars 
of ships are concerned, with no obvious diminution in 
the amount of information contained. It will be appre- 
ciated, however, that the entries of many Continentally- 
owned ships, especially of those not classed with the 
Society, may have been affected by the recent course 
of events and the consequent difficulty in obtaining 
up-to-date information. The Register Book now consists 
of a single volume, containing separate sections for 
steamers and motorships of 300 tons gross and over ; 
mechanically-propelled vessels of less than 300 tons, and 
trawlers, tugs, dredgers, etc.; sailing vessels; and 
shipowners, with the names, etc., of vessels owned by 


them. No particulars are given relating to the Society's | 


offices in enemy or enemy-occupied ports, but it is 
observed that a number of the surveyors, formerly 
engaged there, have succeeded in returning to Great 


County | 
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Britain and are now temporarily attached to the staffs 
at British ports. The publication of Vol. [I—the appen- 
dix containing statistical matter, particulars of docks, 
etc.—has been suspended for the duration of the war. 
The Register Book is issued to subscribers, and the 
rate of subscription for public institutions is 121. 12s. 
per annum for a single copy, and 71. 7s. per annum for 
each additional copy. If the copies are periodically 
posted with additions and corrections in type through- 
out the year, the subscription for each copy is 211. per 
annum. For all other subscribers, including marine- 
insurance companies, the subscription is 71. 7s. for 
each copy, unless periodically posted throughout the 
year, in which case the charge is 171. 17s. per annum 
for each copy supplied. Supplements containing the 
necessary additions and corrections are issued periodi- 
cally, and are forwarded gratis to subscribers not 
resident in London or not having their copies regularly 
posted. The offices of Lloyd’s Register of Shipping 
are at 71, Fenchurch-street, London, E.C.3. 








PERSONAL. 


of Overseas Trade 
Rangoon, been 
Imperial Trade Correspondent in 
Beasley, of the 


us that 
now 


THE Department informs 
the Collector of 
appointed honorary 
Burma, in succession to Professor C. G. 
Department of Commerce and Industry. Communi- 
cations for the Imperial Trade Correspondent should. 
therefore, now be addressed to the Collector of Customs, 
Rangoon, Burma. 


Customs, has 


WiICKMAN, LIMITED, inform that 
their London office is now at 10, Princes-street, West- 
minster, S.W.1, and that the address of their Glasgow 
office is Montrose-avenue, Hillington, S.W.2. 

Mr. R. G. Kincarp has been appointed to succecid 
his brother, the Mr. J. 8S. KINcaip, as chairman 
and managing director of Messrs. John G. Kincaid and 
Limited, Greenock. 


Messrs. A. C. us 


late 


Company. 


CAPTAIN 8. WALTON BROWN has been elected President 


of the North of England Institute of Mining and 
Mechanical Engineers. 

We are informed that Mr. G. R. T. TAYLOR has 
resigned his seat on the boards of Messrs. Vickers 


Limited, and Messrs. English Steel Corporation Limited. 
He retains, however, his directorship of Messrs. Taylor 


Brothers and Company, Limited. which company 
is a subsidiary of Messrs. English Steel Corporation, 
Limited. 








BOOKS RECEIVED. 


By E. B. WATTON. 
Limited 


How to Prevent Electrical Troubles. 
London: Percival Marshall and Company, 
[Price 2s. 6d. net.) 

London: Percival 


Gauges and Gauging. By R. B. Way. 


Marshall and Company, Ltd. [Price 2s. net.) 
The Ohio State University. The Engineering Experiment 
Station. Circular No. 37. (i) Effect of Manufacturing 


on the Standard of Living in Ohio. An Inquiry, with 
Particular Reference to Chillicothe. By J. R. ROBINSON. 
(ii) .4 Consideration of Technological Development and 
Standards of Living. By R. K. W1ItuiaMs. Columbus, 
Ohio, U.S.A.: The Engineering Experiment Station, 
The Ohio State University. 

The University, Sheffield. Department of Glass Technology. 
Experimental Researches and Reports. Volume XXII. 
1939. Sheffield: The Department of Glass Technology, 
The University. [Price 7s. 6d. net.) 

The Electrical Association for Women. 
Organisation of Mobile Welfare Canteens. 
Mrs. WILLIAM PATERSON. London: Offices of the 
Association, 20, Regent-street, 8S.W.1. [Price ls.] 

Metal Aircraft for the Mechanic. A Practical Textbook 
for Metal Riggers, Ground Engineers, Technical School 
Instructors and Students. By J. HEALEY. Second 
edition. London: Sir Isaac Pitman and Sons, Ltd. 
{Price 5s. net.) 

Universal Directory of 


Handbook on the 
Compiled by 


Railway Officials and Railway 
lear Book, 1940-41. Compiled from official sources 
under the direction of The Editor of ‘‘ The Railway 
Gazette.”” London: The Directory Publishing Com- 
pany, Ltd. [Price 20s. net.) 

Diesel Engines and Diesel Electric Power. 1 Complete 

| Practical Book of Instruction on Diesel Engines, Their 
Construction, Principles, Operation, Care and Adjust- 
ment, Operation and Care of Electrical Power Equipment 
in Connection with Diesel Engines. By E. L. RICHARDS. 


London: Sir Isaac Pitman and Sons, Ltd. [Price 
10s. 6d. net.) 
Living Mathematics. A First Year College Course. 


By Proressors R. 8S. UNDERWOOD and F. W. SPARKS. 

| London: McGraw-Hill Publishing Company, Ltd. 
{Price 20s.) 

Electrical Measurements 
By E. W. GOLDING. 
Isaac Pitman and Sons, Ltd. 


and Measuring Instruments. 
Third edition. London: Sir 
(Price 21s. net.] 
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SEPT. 6, 1940. 
TENDERS. | 

WE have received from the Department of Overseas | 
Trade, Great George-street, London, S.W.1, particulars | 
of the undermentioned tenders, the closing dates of | 
which are as stated. Details may be obtained on applica- | 
tion to the Department at the above address, quoting | 
the reference numbers given. 

Electric Lamps of various voltages and wattages. | 
City Council, Johannesburg ; October19. (T.21,542/40.) 

Scotch Screw-Eyed Augers, of various sizes, 498 dozen. 
South African Railways and Harbours, Johannesburg ; 
October 10. (T. 21,546/40.) 

Track Jacks, 350. South African Railways and Har- 
bours, Johannesburg ; October 17. (T. 21,547/40.) 

Batteries, three, each consisting of 26 (600 ampere-hour) 
cells to British Standard Specification No. 440/32. 
Union Tender and Supplies Board, Pretoria ; October 24. 
(T. 21,552 /40.) } 
duplicate 


Switchgear, metal-clad, compound-filled, 
*bus-bar type, with oil-immersed draw-out circuit 
breakers. Rand Water Board, Johannesburg ; Septem- 
ber 12. (T. 21,554/40.) | 

Electrical Equipment, including transformers, low” 
tension units and copper conductors. City Electrical | 
Engineer’s Department, Municipality of Port Elizabeth, 
South Africa; October 24. (T.Y. 21,558/40.) 

Electrical Requisites, comprising bells, ceiling roses, | 
salamoniac, lamp shades, lead shot, rubber solution, | 
insulated staples, stocks and dies, insulating tapes, 
plugs, leading-in tubes, insulating varnish, stay wire, 
fuse wire and steel tapes. Union Tender and Supplies 
Board, Pretoria; October 24. (T. 21,549/40.) 





NOTES FROM THE NORTH. 


GLAsGow, Wednesday. 


Scottish Steel T'rade.—The steelmakers in this district 
are managing to meet the heavy and increasing demands 
of the different Government Departments, and are now 
handling a fair amount of export business and thus 
keeping open a certain number of their overseas markets. 
Supplies of raw materials are ample for all requirements 
for the present time, and for the near future, and stocks 
are being accumulated for the winter months. The 
tonnage of steel being delivered to the shipbuilding 
yards is heavy, as also is that for the munition factories. 
Production is likely to continue on a high level since the | 
reserves of raw materials are increasing. Structural | 
sections and black-steel sheets are still in great demand. 
The current prices are as follows :—Boiler plates, 151. 
per ton ; ship plates, 14/. 3s. per ton; sections, 131. 13s. 
per ton; medium plates, rolled in sheet mills, § in. and 
thicker, 181. 7s. 6d. per ton; mild-steel black shects, 
No. 21-24 gauge, close annealed, 191. 6d. per ton; 
galvanised sheets, plain, No. 21-24 gauge, 231. 2s. 6d. per 
ton; and corrugated, No. 24 gauge, 221. 12s. 6d. per ton. 

Malleable-Iron Trade.—Conditions in the malleable- | 
iron trade of the West of Scotland have not changed | 
and makers haye well-filled order books. The re-rollers 
of steel bars are exceptionally busy, and as they have now 
good stocks of semi-manufactured material their output 
has been on a high scale. Large shipments of semies 
have recently been arriving from Canada and America 
and with good home supplies the position is satisfactory. 
The following are to-day’s quotations :—Crown bars, 
15l. 2s. 6d. per ton; best iron, 15l. per ton; No. 3 bars, 
13l. 7s. 6d. per ton; No. 4 bars, 131. 12s. 6d. per ton; 
re-rolled steel bars, tested, 151. lls. 6d. per ton, and 
untested, 151. 8s. 6d. per ton; angles and tees, 4 in. and 
under, tested, 151. 1s. 6d. per ton, and untested, | 
141. 18s. 6d. per ton, all for home delivery. | 


Scottish Pig-Iron Trade.—Active conditions continue 
to prevail in the Scottish pig-iron trade and all the fur- 
naces in blast are working at full capacity. The urgent 
demands of the steelmakers for hematite and basic iron 
are being satisfactorily met, but foundry grades of iron 
are not in great demand. Stocks of raw materials are 
ample for present requirements. 





78. 








ELECTRICAL FIRMS’ REORGANISATION.—The firm of 
Messrs. J. H. Holmes and Company, Limited, Newcastle- 
on-Tyne, which was founded in 1883 for the manufacture | 
of electric motors, generators and switchgear, was taken 
over by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne, in 1928. Since then the activities 
of the former firm have been gradually merged in those of 
the latter, although the separate title has been preserved. | 
During the last year, however, the description Reyrolle- 
Holmes has been applied to relevant products of the 
combination, and a further step has now been taken by | 
arranging that all products hitherto sold by Holmes shall, 
in future, be sold in the name of Reyrolle, the past | 
association being preserved by describing them as | 
Holmes products. 


| materials and of semi-finished products, together with the 
| adequate deliveries of scrap, are keeping the producers | 


|large and 


| Adam Hilger, Limited, London, to be distributors of this 


| have been made with the Cement Makers’ Federation, the 


| progress and by modifying specifications for new works. 


| interchangeable. 


NOTES FROM CLEVELAND AND | NOTES FROM SOUTH YORKSHIRE. 
THE NORTHERN COUNTIES. menseueap, Wetamsten. 
| 


MIDDLESBROUGH, Wednesday. | Iron and Steel.—Export business continues to be 
General Situation.—The demand for iron and steel is | ©*T@tic ; orders are numerous for some types of products, 


unabated, but the control of distribution scheme has but in others there is some difficulty in obtaining them. 
enabled sufficient improvement to be made in the Orders for commercial products on home account are 
deliveries of material for war work to permit the release |more numerous. It is understood that the Sheffield 


of some additional tonnage for other purposes. While Corporation Water Department proposes to accept a 
conditions still confine the usual commercial business | t¢4er from Messrs. The Staveley Coal and Iron Company, 


within narrow limits, the slight increase of tonnage | Limited, for the supply of 24-in. concrete-lined cast-iron 
available is gratifying. Substantial overseas inquiries are | Pipes, which are required for the East-End By-Pass main. 
circulating and an appreciable expansion in export | The Electricity Committee has accepted a tender of 
trade is considered likely. Ample supplies of raw Messrs. T. W. Ward, Limited, to construct extensions to 
coal siding at one of their power stations and Messrs. 
George Cohen, Sons and Company, Limited, are to 


of finished commodities busily employed and the output purchase from the Committee certain obsolete plant at 
kburn Meadows power station. Sheffield and 


of several descriptions of material is being maintained the Blac 
at nearly record level. | district steelmakers are succeeding in their efforts to 


. . | keep pace with the demand for ail types of materials. 
Cleveland Iron Trade.—The continued shortage of | In some descriptions of high-efficiency steels orders are 
Cleveland pig and the absence of any indication of a |in arrears, but, on the whole, users have little cause for 
meena er pe or a gee in supply poy complaint. Machinery makers are busy. Improvement 

te —— oe aaa pore ng poe Rr gen re — odned is reported in the demand for railway rolling stock, and 
_ rr ee eee ‘on — rae so a | ship steel, forgings, and castings are in strong request. 
may oes 2 i oe ~ oe br 4 ~ ocal pe |The tool trades are operating at full capacity, and the 
s irregular and small. Secon ands have command of | outputs of machine tools are reaching record dimensions. 


only very moderate parcels. The market values of | ‘ a : é 
Cleveland pig are ruled by No. 3 quality at 120s., deli-| South Yorkshire Coal Trade.—Heavy buying is reported 


vered within the Tees-side zone. |on home account in all types of fuel. Not only are 
, > . , . | industrial concerns building up stocks, but electricity 
Hematite.—In the East ( oast hematite indust C7: | wosks are in the market for large supplies of coal, parti- 
am. Se yan an © iy maaan te the cularly smalls. Sheffield Electricity Department has 
increasing requirements of consumers appear likely to accepted offers for 23,233 tons of coal for stocking 
strain the sources of supply. Delivery obligations are purposes. The house coal market is more active and 
sigh hiss ond pooducess are less inclined merchants report that sales are in excess of those of a 

than ever to discuss new business. Merchants continue 


to distribute their small holdings among customers of year age, Ali types of coke are in demand. 
long standing. The stabilised quotations are at the level 
of No. 1 grade of hematite at 131s., delivered to North 
of England areas. 

Basic Iron.—The fixed price of basic iron remains at 
113s., but there is none for sale, as the whole of the 
present output is passing steadily into use at producers’ 
own steelworks. 

Foreign Ore.—Unloadings of foreign ore are satis- 
factory, and consumers still hold unusually large stocks. 

Blast-Furnace Coke.—Conditions in the coke market 
confine transactions within narrow limits. Durham 
blast-furnace cokes are plentiful, but sellers have well- 
filled order books and local users have covered their 
requirements as extensively as they care to. The price 
of good medium qualities is 33s. 5d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel supplies are still being received on a scale that 
covers the large requirements of re-rollers, and outputs 
of most finished commodities are adequate for customers’ 
actual needs. Sheet makers have as much work on hand 
as they can deal with and manufacturers of steel for 
constructional purposes and for shipbuilding find it 
necessary to keep production at nearly record level to 
cope with delivery demands. 

Scrap.—Stocks of most kinds of iron and steel scrap 
are now steadily increasing but further supplies of 
wrought iron and heavy stee] would be welcome. Buyers, 
of all descriptions of material, are still anxious to nego- 
tiate and parcels are promptly purchased as they come 
on the market. 
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DEVICE FOR COLLECTING AIR SAMPLES IN INACCESSIBLE 
PLaces.—A novel device for collecting air samples 
in inaccessible places is described in a report by, W. J. 
Fene, published by the U.S. Bureau of Mines at Washing- 
ton. The device consists of an ordinary snap-type 
mouse trap, mounted on one end of a block of wood in 
such a manner that, when it is given a sharp jerk, a 
lead weight attached to a trigger will spring the trap and 
break the tip of a vacuum sampling tube mounted on 
the other end of the block. The device, which is enclosed 
in a strong wire-gauze covering for protection, is lowered 
by means of a brass wire to the sampling point in a mine 
shaft, sewer manhole, gas or water well, empty oil tank, 
or sealed area in a mine, and the air sample taken by 
giving the wire a sharp jerk. 


TIN-PLATE MANUFACTURE IN THE UNITED STATES.— 
The consumption of tin employed in the manufacture of 
tin-plate and terne-plate in the United States increased 
from 25,585 long tons in 1938 to 39,541 long tons in 1939. 
The increase, which was equivalent to 55 per cent., is 
stated in a report of the Bureau of Mines, Washington, 
to have been due to a considerable rise in exports, to the 
building up of stocks by canning firms, and to a small 
increase in the volume of food products tinned. The total 
quantity of tin-plate manufactured rose from 1,510,502 
long tons in 1938 to 2,361,343 tons in 1939, and of 
terne-plate, from 185,615 tons in 1938 to 256,139 tons in 
1939. Of the 40,476 tons of virgin pig tin purchased by 
the United States tin and terne-plate industries last year, 
34,410 tons were of the Straits Brand and 4,170 tons of 
the English Brand. 











THE SPEKKER STEELOSCOPE.—Messrs. Wild-Barfield 
Furnaces, Limited, Elecfurn Works, Watford By-Pass, 
Watford, Herts, inform us that they have been appointed 
by the manufacturers of the Spekker Steeloscope, Messrs. 


COMMISSIONS IN THE NAVAL Forcres.—The Secretary 
of the Admiralty desires to call the attention of boys 
leaving school, their parents and their masters, to the 
facilities for obtaining commissions in H.M. Naval forces. 
For permanent commissions, the Special-Entry exami- 
nations for naval cadetships, for paymaster cadetships, 
and for first appointments in the Royal Marines, will 
continue to be held by the Civil Service Commissioners. 
Full details of these examinations can be obtained from 
either the Secretary of the Admiralty (C.W. 505), 
London, 8.W.1, or the Civil Service Commissioners, 
Burlington House, London, 8.W.1. For all temporary 
commissions entry is to be made as a rating in the first 
instance, except for categories such as engineers with 
special qualifications. For the Air Branch boys of the 
age of 184 and above may be earmarked for commissions, 
prior to entry and subject to their successfully achieving 
the required standard at the end of their training. Full 
details can be obtained from the Secretary of the Ad- 
miralty (C.W. 514), London, S.W.1. For other branches, 
including executive commissions for duty as watch- 
keeping officers in sea-going craft, boys may be similarly 
accepted as volunteers from the age of 18 upwards, 
provided they are not already within an age liable to 
register under the National Service (Armed Forces) Act, 
1939. Details as to arrangements for such commissions 
may be obtained from the Secretary of the Admiralty 
(C.W. 511), London, 8.W.1, 


instrument in the United Kingdom. The Steeloscope, 
which is a workshop spectroscope for steel examination, 
was illustrated and described on page 746 of vol. 132 of | 
ENGINEERING (1931). In its simplest form it can be 
employed for the immediate check and sorting of 
incoming steels from suppliers or for the identification 
of steels in stores. With the addition of the Insta 
eyepiece, however, the instrument may be used in the 
laboratory for accurate visual quantitative analysis. 





PORTLAND BLAST-FURNACE CEMENT.—The Ministry 
of Supply is taking steps to increase the supply of Portland 
blast-furnace cement. When the necessary arrangements 


Ministry of Health hopes that local authorities will take 
full advantage of this alternative to Portland cement 
wherever possible by authorising its use on works in 


The cement will conform to the British Standard Specifi- 
cation for Portland blast-furnace cement, which has 
been used and proved satisfactory. It is emphasised 
that no difference is made in concrete mixes, and that 
the two types of cement can be regarded as completely 
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THE UTILISATION OF WASTE source of lignin which could yield several million tons | conditions, lime. Some property, as yet unknown, 
Ss pro} 
per annum causes lignin and certain of its derivatives to act as 


LIGNIN. 

ALTHOUGH first recognised as a constituent of plant 
material upwards of 100 years ago, the structure 
lignin molecule still unknown. The of 
lignin, however, act agent in growing 
trees and it may be isolated by subjecting wood to a 


function 


is 


is to as a binding 


hydrolytic reaction involving the use of any one of a 
number of agents, including su'phuric, hydrochloric, 
and other mineral acids, some organic acids, various 
alkalis, and hydrolytic enzymes present in the wood 
itself. The utilisation, on a commercial scale, of the 


lignin present in the waste products incurred in tree 
telling, saw-milling and wood-pulping operations has 
heen a problem for many years. In a contribution 
entitled ** Utilisation of Waste Lignin,” presented before 
the Division of Cellulose Chemistry at a recent meeting 
of the American Chemical Society, at Boston, U.S.A.., 
and reprinted in the current issue of the journal 
Industrial and Engineering Chemistry, Mr. Elwin E 
Harris, of the Forest Products Laboratory, Madison. 
Wisconsin, states that waste sulphite liquors from 


wood-pulping plants in the United States are capable of 
supplying annually 1,500,000 tons of lignin Moreover 


forest and saw-mill wastes constitute an additional 


of the 


rhe in the first place 
the equipment required for the isolation of the lignin 
relatively expensive, and, 
recovered material can 
Sulphite 
slone or in combination 


problem appears to be twofold 
from waste 
v, the 
put were, 


products is 
uses to which the 


until recently, somewhat limited 


secondl 
be 
liquors containing lignin, either 
have been employed in the production 
for the construction of 
some cases, the separated 
lignin has simply been used as fuel for steam raising 
The large quantity of the material 
however, stimulated research to find new applications, 
and, has 
suggested a way of converting lignin into 
valuable products. The material has for 
plastics in the past, but several types of new plastics, 
possessing attractive properties, have recently been 
placed on the market. Further, the tendency of 
lignin to yield acidic or phenolic characteristics, coupled 
high molecular ght, 
for tannins in the tanning of 
connection with the softening of 
These same properties account for its 
under certain 


with 
ot 


secondary 


immonia, 


fertilisers and binders 


roads while, in 


ivailable has, 


furthermore, a new hydrogenation process 


wastes 


been use d 


with its relatively wei has resulted 
a substitute 


also 


In its use as 
leather and 
boiler feed water 


in 


ibility to remove iron from water rnd, 


depolarisers in the negative plates of storage hatteries 


with a great increase in the output at temperatures 
below zero. Altogether, the recent advances made in 
processes involving the consumption of lignin are 


but they have not succeeded in indicating 
méthods of utilising fully the very considerable poten- 
tial supplies of the material. Mr. Harris, however, is of 
the opinion that the knowledge regarding the structure 
of the lignin molecule which is being obtained by the 
new hydrogenation processes may lead to a solution of 
the problem. 


encouraging, 








VicaLLoy.—A new alloy for the manufacture of 
permanent magnets was described at a recent meeting 
of the American Physical Society, by Messrs. FE. A. 
Nesbitt and G. A. Kelsall, of the Bell Telephone Lab- 
oratories, New York. It is called Vicalloy and takes its 
name from the initial letters of its three constituents, 
namely, vanadium (6 to 16 per cent.), iron (30 to 52 per 
cent.), and cobalt (36 to 62 per cent.). It is capable of 
being drawn and rolled, and tape <4, in. thick and > in. 
wide is employed for sound recording at the New York 


World’s Fair. 
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A YEAR OF WAR. 


At the outbreak of hostilities, twelve months 
ago, the Prime Minister announced that the British 
plans for the expansion of the armed forces and of 
| the industrial production necessary to maintain 
them were based on the assumption of a three years’ 
struggle. The first of the three years has passed, 
and, apart from the certainty that the Royal Navy 
| would continue to dominate the seas, it has falsified 
practically every expectation. Germany has over- 
run Europe ; Italy has ranged herself with Germany; 
France has collapsed and the British Empire 
stands bereft of every military ally to face the Power 
that is determined to establish ‘for a thousand 
years”’ the absolute negation of all that true 
civilisation is and promises; yet it is safe to say 
that the courage, the determination, and the 
certainty of the eventual outcome, now possessing 
| the mind of the nation and of the Empire are higher 
—very much higher—than on the day that Britain 
declared war in fulfilment of the treaty with Poland. 
In part, this transformation is the work of the 
Germans themselves. Few inhabitants of the 
British Isles knew much of Poland or the Poles at 
first-hand, and although the German technique had 
been given two successful trials in Austria and 
Czechoslovakia, it was still possible for the insular 
and untravelled spectator to feel that there might 
‘have been better cause for an Anschluss in these 
instances than could be seen in newspaper reports. 
As the conquests proceeded, however, the com- 
pletely callous and meticulously calculated nature 
|of the successive German moves eliminated all 
| doubts on this score, and a rapid hardening of 
| purpose was immediately evident in every grade 
| of the British public. The list of subjugated nations 
/need not be recited at length, after the manner 
|of certain broadcast speakers, but each, in turn, 
|intensified the same effect. For the rest, it is 
|a well-known psychological fact that petty annoy- 
— are usually the hardest to bear; major 
| calamities, short of actual extinction, are accepted 
because they must be, and may even prove definitely 
| beneficial in the long run, by virtue of the bracing 
| determination that they induce and the latent 
| qualities that are called into action to overcome 
‘them. The general reaction to the sinking of 








IgI 


H.M.S. Royal Oak was a spontaneous appreciation 


that the commander of the U-boat which torpedoed 
a British battleship at anchor in Scapa Flow had 
performed a remarkably skilful feat. The reaction 
to the surrender of King Leopold was predominantly 
one of anger at being ‘let down”; and probably 
the most general comment on the collapse of France 
was something to the effect that now, at any rate, 
Britain had no more flanks to be turned and could 
concentrate on winning the war. Foreign potentates 
may be forgiven, perhaps, if they find such a men- 
tality a little difficult to understand ; although, as 
the catastrophes to successive European nations 
have disclosed, it is quite widely distributed among 
the Northern peoples. 

While, historically, the war is a year old, it is 
true to say that, for the British nation as a whole, 
its real beginning was the evacuation from Dunkirk. 
The increased air offensive against Great Britain, 
which the possession of the Channel coastline made 
practicable for Germany, dates from June 18, a 
fortnight later, and has been largely conducted 
from aerodromes in France, but it was the thrust 
into Belgium which laid its foundation. Here 
again, however, it may be asserted with reasonable 
confidence that the reality has proved so far to be 
less alarming than the anticipation of it; and 
already there are signs that the residents in the 
industrial districts, against which much of its force 
has been directed, are coming to accept air attacks 


‘|as a matter which, while calling for some readjust- 


ment of normal routine, cannot be permitted to 
extinguish it. The evacuation of children from 
areas peculiarly liable to attack has continued and 
extended, but the evacuation of business firms, 
except in those districts where it has been encouraged 
or ordered for military reasons, ceased quite early 
in the war and has not been resumed. It is probable 
that, but for the upset that would be caused to 
war-time arrangements which have now become 
stabilised, many more firms would have abandoned 
their emergency offices, to return to their former 


| quarters. 


When so many surveys of the military, political 
and social history of the past year have occupied 
the Press of the country, it is unnecessary to add to 
their number, but there are certain outstanding 
events and changes in the engineering industry 
which call for comment. It is very doubtful whether 
the public realises how fundamental are the changes 
that have taken place in the general organisation 
of the industry as a result of the control imposed 
upon it by the war Ministries, and willingly accepted 
as a necessary prelude to victory. The operations 
of the Central Register have been criticised on many 
occasions, and at times with every appearance of 
justification ; but, if the Register officials have 
sometimes fitted square pegs into round holes, and 
have apparently ignored the existence of many 
qualified men who have anxiously sought some 
opportunity to contribute their skill to the common 
effort, they have certainly performed quickly 
and with a fair average of success the considerable 
task of finding staffs for the large number of new 
munition works of all kinds, which the war has 
called into being. In the nature of things, the 
extent of such a work cannot be published. Nor 
can more than a hint be given of the valuable assist- 
ance afforded by the leading technical institutions 
in aiding the task of selection, a task that has 
increased in extent since the registration of pro- 
fessional engineers was made compulsory. 

The mobilisation of machine-tool resources is 
another undertaking of magnitude, concerning which 
little has been publicly announced ; probably not 
so much because secrecy in this matter was desirable 
as for the reason that the classifying and redistri- 
buting of the vast and heterogeneous multitude 
of machines existing in all manner of workshops 
throughout the country is not an operation to make 
the kind of propaganda that is “ understanded of 
the people.” The utilisation of small works of all 
kinds, such as plant maintenance shops, has pro- 
gressed rapidly during recent months, and the great 
undertaking of training and ‘upgrading’ the 
labour required to man the new factories that are 
coming into production is now well in hand. Some 
indication of the organisation that now exists for 
this purpose, in addition to the Government training 








192 


centres, is given in the article in the next column. 

It is tempting to speculate on the permanent 
changes that may be expected to result, when the 
war is over, from the experiments in co-ordinated 
effort that its urgent needs have forced upon the 
engineering profession and industry, but in discussing 
such a subject at this early juncture the role of 
prophet becomes more than usually perilous. 
Inevitably, loud-voiced spokesmen are not wanting, 
who declare categorically that the old and seem- 
ingly haphazard methods by which industry in 
general has succeeded in building up the immense 
trade of Great Britain must not allowed to 
continue; that no man must ever again suffer 
unemployment, or employer be allowed to make or 
retain more than a bare minimum of profit; in 
short, that individual initiative must give way to 
‘system,’ and that the ant-heap life which is 
idealised in Germany must be adopted here, when 
the evils that have accompanied its development in 
Europe have been exorcised. These are topics which 
need not be discussed in a technical journal, cer- 
tainly not now; but it is to be ex pected that some 
efforts will be made in due course to retain, for the 
benefit of the nation, such of the war-time expedients 
a8 prove themselves beneficial in practice. 


be 


The group organisations formed for the purpose 
of developing export trade are excellent in theory 
and may be worth preservation in time of peace, 
perhaps in some modified form, provided always 
that they do not operate to prevent the legitimate 
of properly qualified newcomers to 
trades. Some closer co-ordination of 
manufacturing facilities, and of transport, may be 
looked for ; although it does not follow that systems 
developed under stress of national emergency, and 
often operated more or less regardless of cost, are 
equally or at all suitable for the conditions that will 
obtain when the emergency is past. There is bound 
to be a great excess of productive capacity in many 
branches of manufacture, both in these islands and 
in the United States, when peace is again restored 
to Europe, and the problems that will then arise 


aspirations 
established 


will call for as wholehearted a co-operation by | 


everyone concerned as any that the war is likely to 
produce, This is particularly true of transport, 
which is as essential as raw materials to any form 
of quantity production. There has been a welcome 
relaxation, in practice, of some of the restrictions 
road transport, imposed by comparatively 
recent legislation ; for example, the limitation of 
individual vehicles to the conveyance of specified 
classes of commodities, and the penalties that were 
sometimes visited upon drivers of commercial 
motors who, having no licence to carry passengers, 
nevertheless ventured to give a stranded wayfarer 
lift. There was very little real justification for 


on 


a 


ENGINEERING. 


WAR-TIME ACTIVITIES OF 
THE TECHNICAL COLLEGES. 


Tue recent action of the Board of Education, in 
circulating to all local education authorities the 
details of the scheme developed by the Ministry of 
Labour and National Service for utilising the tech- 
nical colleges as centres in which to train labour 
for war work, has drawn attention to the very 
valuable services which these institutions are able 
to provide as aids to a fuller industrial mobilisation. 
The intention is to use these facilities for the 
upgrading of men and women who already possess 
some engineering experience, as well as for the 
initiation of the large numbers of trainees now com- 
ing forward, who have no such previous knowledge. 
At first, according to the Board of Education 
manual, the training courses will be organised as 
single shifts, but eventually it is intended to work 
treble shifts, thus enabling the college equipment 
to be fully employed for 24 hours daily. The 
instructional arrangements, it is understood, will be 
the concern of the Board and of the local authorities, 
but the supply of trainees, their payment during 
training, and their subsequent employment will 
be arranged by the Ministry of Labour and National 
Service. 

It is possible that, outside educational circles, 
there is lack of adequate knowledge of the assistance 
already being given by the technical colleges towards 
the prosecution of the war. In England and Wales 
there are some 160 colleges with engineering depart- 
ments, so that the aggregate machine-tool capacity 
is very large. In general, the machines are of 
standard workshop types and are consequently well 
adapted both for training purposes and for a wide 
range of manufacture. The special one-purpose 
machine usually finds no place in educational 
establishments. The colleges also have skilled staffs, 
around which both training and manufacturing 
forces have been built up. The potential value of 
the technical colleges as an element in the war 
machine was realised from the first, and within 
ten days of the outbreak of hostilities, in September 
of last year, the Board of Education had authorised 
the re-opening of certain colleges, even in what 
were considered at that time to be vulnerable areas, 


| for the purpose of training men for the technical 


many such regulations, apart from the revenue in | 


licence fees and other imposts that resulted from 
them, and in the promised era of freedom to come, 
perhaps the avoidance of irritating interference 
of this kind may become a cardinal principle. 
Perhaps the most encouraging development in a 


year that has not been prolific of encouraging events | 


has been the gradual but overwhelming change in 
public opinion in the United States. Of the sym- 
pathy, and, so far as it was possible, the action 
assistance of Americans with direct ties with Britain, 
France, Poland, and Scandinavia, there has been 
little question from the outset; but in the vast 
inland spaces of the Middle and Far West there is 
ample opportunity for the growth of sentiments 
that are as insular in all essentials as any that have 
ever been attributed to the people of these islands. 
At last, however, it is obvious that even these 
prejudices are giving way to the inexorable logic of 
events, and in the agreement that was announced 
on September 3, for the transfer of 50 United States 
destroyers to Britian and the grant to the United 
States of naval and air bases in British North 
American and West Indian territories there is a 
most gratifying augury of a future collaboration 
which, there is every reason to believe, will not 
cease with the passing of the dangers that have 
brought it about. Even without this evidence of 
American support and common purpose, it was 
possible to face the future of the war with confidence ; 
with it, the eventual peace also takes on a new and 
encouraging aspect. 


branches of the Services, and also for training hands 
for munitions factories. In some areas, particularly 
in London, there was initial delay owing to the 
black-out regulations, and the need to provide 
air-raid protection, but such good progress was 
made that, by the end of the autumn, and in many 
cases much earlier, the colleges were ready to enter 
upon their particular branch of war activity. 

At first, attention was most generally directed to 
training, this being the natural function of the 
colleges. Indeed, the Board of Education had 
foreseen, before the war, that in the event of 
hostilities the colleges would adapt their normal 
educational role to the training of men for one or 
other branch of war service. The first work 
arranged for and undertaken was the training of 
men for the technical branch of the R.A.F., and of 
Army tradesmen generally. The R.A.F. schemes 
were of a temporary nature only, that Service having 
since brought its own training establishments up 
to a capacity capable of dealing with the very 
extensive demands which are now being made. 
The training of men for the Royal Army Service 
Corps and other arms of the Service which require 
technicians, however, has been continued as an 
activity which is likely to last for the duration of 
the war, and at the present time nearly 70 technical 
colleges are training men for the Services. 

On the industrial side, the work undertaken has 
varied with the local circumstances of the engineer- 
ing trade. The training of the unemployed and of 
unskilled workers up to the stage at which they 
are in a position to be usefully absorbed in munitions 
factories was fully developed within the limits of 
the usual local relationships between the colleges 


and their surrounding industries, but with the intro- | 


duction of the training scheme by the Ministry of 
Labour and National Service the capacities of the 
colleges to train raw recruits for the munitions 


‘industries will be used to the full to meet national 
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demands. The Ministry proposes to use all avail 
able groups of machinery for training, and the 
technical colleges are only too ready to respond 
to the requirements of that department. The 
training capacities of colleges, and their existing 
training loads for industry and the Services, naturally 
differ, but on a three-shift basis the aggregate capa- 
city is considerable and the estimated annual output 
reaches an impressive figure. In a number 
colleges, courses were established for the training 
of men and women up to a semi-skilled stage, and 
in the case of women, considerable attention has bee: 
directed to carrying the training to such a stage t! 
the women would be in a position to act as for 
women. In some cases, the colleges, in conjunctio: 
with local firms, are training selected workers to a 
higher grade and are producing tool-room operatives, 
tool makers and tool setters. In three cases, the local 
college has undertaken the training of the craft 
apprentices of neighbouring firms, thus not only 
releasing machine capacity for steady production, 
but also relieving the works staff from much super- 
visory and instructional work, which, although of 
ultimate benefit, does not add to present production. 
Some of these apprentices may be expected, in due 
course, to form a useful addition to the production 
staffs of the colleges concerned. 


ot 


The undertaking of actual manufacturing opera- 
tions in the colleges is of recent date, and is an 
aspect of the determination of the Minister of 
Supply that all possible machine tools shall be 
engaged on production for the greatest possible 
number of hours per week. It was as recently as 
last May that a direct request was made to the 
technical colleges to undertake production, but the 
response was so immediate that, at the present 
time, 32 colleges are manufacturing gauges for one 
or other of the gauge-ordering departments or for 
local firms, and 120 are producing under sub- 
contract for firms engaged in munitions work. 
Naturally, the manufacture of gauges has had to be 
confined to establishments possessing suitable pre- 
cision tools, but that there are sufficient of these 
to form a useful addition to other sources of supply 
is evident from the figure quoted. The inspection 
and other gauges being turned out are of the highest 
finish and accuracy, and a special tribute is due to 
the staffs of the colleges for their valuable services 
in this specialised field. A further indication 


| of the realisation by the technical colleges of the 


useful part they can play in production is that 
already 15 of them are running shifts extending 
over the 24 hours. A procedure of this kind must 
be more difficult to arrange in a college than in a 
factory. Still another direction in which some 
technical colleges have been able to ensure that 
their tools shall be put to the fullest possible use 
is by lending some of their workshops, or part of 
their equipment, to local firms. 

It is clear that these varied and valuable activities 
would lose much of their justification if it had 
been necessary to divert labour and _ technical 
skill from productive industry to enable them to 
be carried on. This point has been kept in mind 
in connection with the arrangements which have 
been made, and actually very few industrial workers 
have been recruited. A highly skilled nucleus has 
been provided by the staffs of the colleges themselves, 
and these have been added to by the transfer of 
considerable numbers of handicraft teachers from 
elementary and secondary schools. The evacuation 
of children which has been carried out in various 
parts of the country has resulted in the closing of 
many junior technical schools and the staffs from 
these institutions have furnished a substantia! 
proportion of the transferred teachers, who al 
engaged either on teaching or direct production, 
according to the particular activity of the colles: 
concerned. Useful assistance is also being provided 
by volunteers, many of whom attend as part-time 
workers. These consist, to a considerable extent, of 
retired engineers and of others, still in practice, who 
are able to arrange their affairs so that they can 
attend the college for part of the week, frequently 
in the evenings. Finally, an appreciable amount 
of work is being done by both full- and part-time 
students, many of whom, having reached the end 
of their educational’ courses, have attained a high 
standard of usefulness. 
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THE LATE SIR JOSEPH 
THOMSON, O.M., F.R.S. 


la 
| founded in 1871 with Clerk Maxwell as its first 


ENGINEERING. 


comparatively brief history. It had been 
|oecupant. He was followed by Lord Rayleigh 
| who was, in turn, succeeded by Thomson, while 


Durine the past fortnight this country has | Thomson himself was followed by Rutherford. 
sustained the loss of two pioneers of electrical | It is, therefore, doubtful whether any university 


science. In the last issue of ENGINEERING we 
recorded the death of Sir Oliver Lodge, and this 
has been followed by that of Sir Joseph Thomson, 
O.M., F.R.S., which occurred at Cambridge on 
Friday, August 30, at the age of eighty-three. The 
careers of these two eminent men had certain points, 
both of similarity and difference. Lodge was 
originally intended for business and his scientific 
knowledge was, to begin with at least, acquired 
under somewhat difficult 
circumstances. Thom- 
son, on the other hand, 
followed an academic 
career almost from the 


beginning, though he 
used to recount with 
some zest that it was 


originally intended that 
he should be an engineer. 
Lodge’s discoveries have 
resulted in the building 
up and development of 
a great industry ; those 
of Thomson, though fun- 
damentally of greater 
intrinsic importance to 
scientific progress, have 
far received 
practical application. If 
Lodge’s place in science 
was not of the highest 
order, there can be no 
doubt about Thomson’s 
pre-eminence. His work 
will surely live, both 
because it was concerned 
with the very founda- 
tions of science and 
because he was able to 
inspire his many pupils, 
of whom Rutherford 
was perhaps the greatest, 
with his own enthus- 
iasm, farsightedness and 
patience. 

Joseph John Thomson 
was born at Cheetham 
Hill, near Manchester, 
on December 18, 1856. 
He was sent to Owen's 
College at the early age 
of fourteen fill in 
time until he could be 
apprenticed as an engi- 
neer. At that period, 
the College was particu- 
larly fortunate in its 
staff, which included 
such well-known scien- 
tists as Roscoe, Balfour 
Stewart, and Osborne 
Reynolds, while among 
the students were 
Schuster and Poynting. 
In these surroundings, 
of which he gave a fascinating account at the Royal 
Institution some six years ago, Thomson found 
himself drawn away from engineering by 
interests of physical science. He therefore succeeded 


sO less 


to 


in obtaining a scholarship at Trinity College, Cam- | 


bridge, which he entered in 1876. Since that date, 
his connection with this historic centre of intellectual 
activity has been unbroken; and for the last 
twenty-two years he has been its Master. 
undergraduate he had a highly successful career, and, 
in 1880, was second wrangler and Smith’s prizeman, 
Larmor being the senior wrangler. In the same 
year he was elected to the fellowship of his college 
at the first attempt, a distinction of which he was 
very proud. He became a lecturer in mathematics 
in 1883, and in the following year was elected 
Cavendish Professor of Experimental Physics at | 
the early age of 27. At that date, this chair had had | 


the | 


As an| 


chair has been occupied by such a succession of 
}men of first-class quality and original outlook. 
| Thomson had no easy task in following Clerk Max- 
well and Rayleigh, though the foundations of much 
| useful experimental work had been laid by the latter 
| with the assistance of Glazebrook and Shaw. He 
| occupied the chair until 1918, when he was elected 
|Master of Trinity. He was then appointed 
|honorary professor, While holding that position 
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Tue Late Sir Josepa ‘THomson, O.M., F.R.S. 


he continued to work actively at the Cavendish 
Laboratory on those subjects which he had done 
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and matter would be brought about by studying 
the phenomena which accompany the discharge 
of electricity through gases. Thomson was attracted 
to this work because he wished to test the view that 
this passage was analogous to the passage of elec- 
tricity through liquids, of which he had already 
made a study; and that in a conducting gas some 
of the molecules were split up by the electric forces 
into two atoms, one of which became charged with 
positive and the other with negative electricity. 
| After considerable experiment, he discovered, how- 
ever, that the decomposition of the molecule was 
of quite a different type from ordinary atomic 
dissociation and that, of the bodies into which the 
molecule split up,{the one charged with the negative 
electricity was some- 
thing totally different 
from an atom and that 
its mass was less than 
one-thousandth part of 
that of an atom of 
hydrogen. His next task 
was to amplify the 
researches of Hittorf, 
Crookes and others, who 
had shown that when 
high-voltage electrical 
discharges took place 
in rarefied gas the radia- 
tion, or cathode rays, 
emitted from the nega- 
tive pole had various 
interesting properties. 
For instance, they caused 
the walls of the glass 
bulbs containing the gas 
to glow with a greenish- 
yellow light and there 
was controversy 
as to the nature of this 
radiation. Thomson 
showed that it was a 
material projection of 
electrified atoms from 
the positive pole and 
determined to settle 
their nature by measur- 
ing their mass. Actually, 








some 


he was able both to 
measure their speeds 
and the — proportion 


which their masses bore 
to their electric charge. 


He also showed that 
similar particles origi- 
nated in a number of 


different ways and that 
all had the same mass 


whatever the chemical 
nature of the matter 

ott & Fry from which they had 
originated. 

These minute parti- 
cles, which, to begin 
with, were called cor 
puscles, were first 


described at a meeting 
of the Royal Institution 
in the spring of 1897, 
and their discovery, as 
was perhaps natural, 
did not meet with immediate acceptance. Actually, 
a revolutionary change in scientific conceptions 


so much to illuminate, and to encourage others | had been brought about, with the result that the 


to follow in his footsteps. 

This concise account of Thomson’s career would, 
of course, be wholly incomplete without some 
description of the work on electromagnetic theory 
and the constitution of matter for which he became 
famous. For the first ten years of his professorship 
he was largely occupied with consolidating the 
ground which had been explored by Clerk Maxwell 
in his classical treatise. One result of these labours 
was the appearance, in 1893, of Recent Researches 
in Electricity and Magnetism. This may be des- 
cribed as a sequel to Maxwell and as a prologue to 
much of Thomson’s own work, for its consequence 
was the conviction that the next great advance in 
our knowledge of the relationship between electricity 


chemical atom, which had been regarded for nearly 
a century as the indivisible unit of matter, was 
dethroned. Its place, or rather places, was taken 
by the atom of electricity, which was found to be a 
common constituent of all the chemical atoms. 
This epoch-making discovery, in turn, led to a 
consideration of the problem of the structure of 
matter and of the chemical atoms in terms of 
electrons. It may, indeed, be said that the rest of 
Thomson’s life was devoted to a study of these ques- 
| tions, to the solution of which he contributed much 
| original work. In fact, the electron theory enabled 
new light to be thrown on the older branches 
of physics, such as optics, magnetism and spectro- 
scopy, and, in turn, led to the development of new 
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branches of knowledge, such radioactivity, 
photo-electricity and thermionics. Thomson him- 
self played a great part in this progress, and was 
ably aided by many others. His greatest contri- 
bution, however, was the fundamental discovery 
from which so much has sprung, so much, indeed, 
that it may not be inaptly compared to the discovery 
of the principle of electromagnetic induction by 
Faraday. His own account of this work is given 
in a number of books which he published, notably 
The Discharge of Electricity Through Gases, in 1897 ; 
The Conduction of Electricity Through Gases, in 1903 ; 
The Structure of Light and the Corpuscular Theory 
of Matter, in 1907; and Rays of Positive Electricity, 
in 1913. 

During the Great War, did a 
amount of important work as a member of the Board 
of Invention and Research, which was instituted by 
the Admiralty in July, 1915, to discover some means 
of detecting submarines. The result the 
establishment of a station at deal 
of useful research work was done by Sir William 
Bragg. In addition, investigations were made into 
various connected with aeronautics, 
marine engineering, oil fuel, anti-aircraft defences, 
noxious ordnance and ammunition. A 
considerable amount of time was also occupied in 


as 


Thomson large 


was 


which a great 


problems 
vases, 


examining suggestions and schemes submitted by 
amateur inventors. 
Thomson gives an amusing account in his Recollec- 
tions and Reflections, which was published a year 
or two ago. A further activity, in 
he was engaged, was to act as chairman of a Govern- 
nent Committee which was appointed to report on 
the position of natural science in the educatignal 
Britain. This presented a useful 
which has hasis for 


war 


system of Great 
report, some of provided a 
subsequent action. 

Full recognition for his work came to Thomson, 
both from official circles and from scientific 
He knighted in 1908 ippointed to the 
Order of Merit some vears later. \t the time of his 
death he was the senior civil member of this Order. 
He was elected a Fellow of the Royal Society in 
1884, in the same year that he became Cavendish 
Professor. He received the Royal Medal of the 
Society in 1894, the Hughes Medal in 1902, and the 
Copley Medal in 1914. Having on the 
Council, he was elected president in 1915 and acted 
in that capacity until 1920. During that period 
the leading scientific the country was 
frequently consulted by the Government on ways 
and of utilising talent for the 
prosecution of the war, and Thomson, in his capacity 
as president, naturally played a part in 
affording the necessary assistance for this purpose. 
In this connection, mention should be made of 
the work he did some years earlier in forming the 
National Physical Laboratory and, at a later date, 


bodies. 


was and 


served 


body in 


means screntif 


leading 


the Department of Scientific and Industrial 
Research. He was a member of the Advisory 
Committee of the latter body from its inception 


until 1927. 

Thomson was appointed Professor of Physies at 
the Royal Institution in 1905, and was awarded the 
Nobel Prize in that subject in the same year. He 
held this appointment until 1918, and during its 
tenure delivered a series of lectures dealing with 
the work he doing Cambridge. These 
lectures were fully reported in Eneinrertne by 
the late H. M. Martin, and probably form a more 
complete account of the advances that were made 


was at 


in an important subject than are to be found 
elsewhere. He was president of Section A of the 
British Association in 1896, :nd again in 1931, 


while he was president of the Association itself in 
1909 He was also president of the Cambridge 
Philosophical Society in 1894 He held honorary 
in the Universities of Oxford, Dublin, 
London, Manchester, Columbia, Cambridge. Dur 
Birmingham, Géttingen, Leeds, Oslo, Paris, 
Edinburgh, Reading, Princeton, Glasgow, Johns 
Hopkins, Athens, Cracow and Philadelphia. He 
was an honourary member of the Royal Society of 
Edinburgh. The leading engineering institutions 
also did him honour. He was elected an honorary 
member of the Institution of Civil 1 


Tee: 
degrees 


ham, 


Engineers in 


1924 and of the Institution of Mechanical Engineers 
1932 


in He became an 





Of these difficult operations | 
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Institution of Electrical Engineers in 1907, and 
was awarded the Faraday Medal of that body in 
1925. He awarded the Kelvin Medal, 
which is in the joint gift of the British engineering 
institutions, in 1938. He received many similar 
recognitions from foreign scientific and technical 
bodies. These included the Hodgkin’s Medal of the 
Smithsonian Institution, Washington, and _ the 
Franklin and Scott Medals. 

As Dr. F. W. Aston has pointed out, in The Times, 
among great experimental physicists Thomson’s 
lack of manipulative skill must have been almost 
unique ; yet the simplicity and beauty of the 
methods of analysis and measurement which he 
originated—crossed fields for the electron, shooting 
cathode rays through the discharge to measure the 
potential gradient, the parabola method of positive- 
ray analysis, to mention but three—make them ideal 
for the actual operator. When the vagaries of an 
apparatus had reduced the man who had designed, 
built and worked it to baffled despair ‘ along would 
shuffle this remarkable being who after cogitating 


was also 


in a characteristic attitude over his funny old desk | 


in the corner and jotting down a few figures and 
formule . would produce a luminous suggestion 
not only revealing the cause of the trouble, but also 
the means of cure. This intuitive ability to com- 
prehend the inner working of intricate apparatus 
without the trouble of handling it . appeared as 


|something verging on the miraculous, the hall-mark 
| of a great genius.” 


which | 


In appearance, “J. J.,” to give him the familiar 
cognomen by which he was endeared to many 
generations of Cambridge men, was more like the 
hypothetical professor, who is frequently to be 
found in the pages of fiction and on the stage, than 
most modern occupants of university chairs. He 
affected a certain unconventionality in dress and 
went out of without an overcoat. 
stories, probably the majority of them 


seldom doors 


Many 


|apocryphal, are told about his absent-mindedness, 


| he took a great interest in games. 


one example of which was his fondness for gazing 
into shop windows. In addition to electrical science, 
He was a per- 
former, if a moderate one, on the golf links, and 
many years ago gave an amusing lecture at the 
Royal Institution on the dynamics of the game. 
He was an ardent spectator of Rugby football, and 
was a knowledgeable gardener. It is also rumoured 
that voracious novel reading, crossword puzzles, 
cinemas, and even betting were not outside his 
sphere of interest. There is no doubt he will be 
greatly missed, but it is equally certain that his 
name and his work will live. It is only fitting that 
the high honour of burial in Westminster Abbey 
should have been accorded to him. The ceremony 
took place on Wednesday, and was largely attended 
by representatives of every branch of science. 


THE LATE MR. P. S. BROWN. 

Tue shipbuilding industry of the Scottish East 
Coast has lost a prominent figure by the death, 
August 22, of Mr. Peter Saunders Brown, 
chairman of the Caledon Shipbuilding and Engin- 
eering Company, Limited, Dundee, the forma- 
tion of the company in 1896. He was 85 years of 
age, and had spent his entire working life in associa- 


on 


Since 


tion with the industries of Dundee, his birthplace, 


although he had also wide interests elsewhere. On 
leaving he entered, a clerk, the Tay 
Foundry, then directed by Mr. W. B. Thompson, 
who founded the Caledon shipyard. He remained 
in Mr. Thompson's service for some 13 years, even- 
tually becoming cashier; but in 1881 he left to 
join Mr. John Tawse in establishing the now well- 
known firm of Messrs. Brown and Tawse, Limited, 
steel merchants. When the present Caledon Com- 
pany was formed in 1896 to acquire the Thompson 
shipyard, Messrs. Brown and Tawse, Limited, were 
prominently associated with the change, and Mr. 
Brown became chairman of the new firm. He was 
also a director of Messrs. Brown and Tawse Tubes, 
Limited ; of the London boilermaking and struc- 
tural-steelwork firms of Messrs. Joseph Westwood 
and Company, Limited, and Messrs. Fraser and 
Fraser, Limited ; and of the Eagle Star Insurance 
Company. Limited. For a of years 


school, 


as 


number 
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NOTES. 


ArtiFiciaL LightING UNDER WaR ConpIrTIons. 

Wirn the coming of the longer evenings, more 
attention is being paid to ways and means of 
alleviating the rigours of the black-out. In con- 
sidering this problem in its many aspects, the 
experiences of last winter should be useful. As 
regards factories, offices and private dwellings, it is 
to be hoped that the “ reduced lighting ” fallacy 
has been abandoned. There is no reason for cutting 
down the candle-power of the lighting units em- 
ployed ; indeed, there may be many good reasons 
for increasing it. Even in a private house it is 
neither difficult nor very expensive so to arrange 
the window coverings that no light will be emitted 
or reflected outside, and though something more 
elaborate may be required in factories or offices, 
the cost can easily be shown to be well worth 
while. In the streets, the position is more diffi- 
|eult. Signs and other similar equipment, which 
in peace time so effectively supplemented the 
efforts of the authorities to turn night into day, 
must still remain under embargo ; and even street 
|lighting of a more normal character must be 
| banned. It remains to be seen, however, whether the 
| very feeble emergency lighting which was permitted 
last winter could not be improved, especially if steps 
were taken so that it could be extinguished from 
some central post in case of an air raid. More 
difficult still is the problem on the railways. An 
extension of the system whereby blinds are drawn 
land full lighting is used, therefore, seems to be 
indicated, though this will require the co-operation 
of the passengers, especially at the stations. The 
position is complicated by the fact that the railways, 
(some more enthusiastically than others) have 
blacked out the names of the stations, with the 
result that even the regular passenger has con- 
siderable difficulty in discovering whether he has 
reached his destination. This task is not facilitated 
by the elocution of the majority of platform staff, 
the generally poor quality of which is accentuated 
by the contrast with the few who are at pains to 
declaim their piece clearly and loudly. It would 
seem, therefore, that either the names of the 
stations must again be indicated, or that the stan- 
dard of lighting must be improved during the hours 
of darkness. 


THE USE Hicu- FREQUENCY 


APPARATUS. 


RESTRICTIONS ON OF 

To ensure that, at some vital moment, the wire- 
less communications of the fighting Services and 
the radio control of aircraft are not interfered with, 
the Home Secretary has made an order forbidding 
any person in the United Kingdom to use or possess 
high-frequency apparatus with a high-frequency 
output of over 10 watts, except under permit from 
the Postmaster-General. It is fair to point out 
that operators of this type of apparatus are nearly 
always unaware of the interference they are causing ; 
moreover, it is most difficult to locate the source 
of the interference. It is stated that permits to 
use high-frequency apparatus will only be issued to 
hospitals, clinics and other institutions providing 
| medical or surgical treatment; to manufacturers 
| who require to use such apparatus ; to makers or 
dealers ; and to persons in charge of laboratories 
used for the purposes of research or instruction. 
The principal types of apparatus to which the order 
applies ave diathermy and electro-medical apparatus 
using valves or spark coils, high-frequency furnaces, 
eddy-current heating apparatus such as is used 
by valve and electric-lamp manufacturers, and 
testing oscillators with a high-frequency output 
exceeding 10 watts. The order does not apply 
to the normal type of violet-ray equipment, to 
| X-ray apparatus, infra-red and ultra-violet ra) 
apparatus and medical shocking coils nor to wave 
meters and low-power testing oscillators as used 
by radio dealers. Such high-frequency apparatus 
as that dealt with by the order emits radiations 
{covering an extremely wide band of wavelengths 
and its capacity for interference, therefore, 
correspondingly great. It has been proved, in fact, 
that interference with wireless sets on the ground may 
be experienced at distances of more than 10 miles, 


is 


honorary member of the | served on the council of University College, Dundee. ! while the range is increased to 50 miles or more 
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when aircraft flying at 10,000 ft. are concerned. 
order came into force on September 2, 


mentioned to refrain from so doing. 


their possession of the apparatus to the local police 
On demand, persons must also surrender the appa 


ratus to the Post Office for custody ; otherwise it is | 


liable to be seized by the police. The classes o 


users who are not entirely banned from employing 
high-frequency apparatus must apply for a permit 


to the Engineer-in-Chief, Radio Branch, Genera 


Post Office, Harrogate, Yorkshire, giving particulars 
of the apparatus itself and the purpose for which it is 
Pending the receipt of a reply, they 


to be used. 
may continue to use the apparatus. ' 


THe Rartway Fares Inquiry. 


With the resumption of the public inquiry int« 


the proposed increases in railway charges, which | 
were the subject of a leading article on page 172, | 
ante, it is becoming evident that opposition is | 


hardening to the general principle that railway 


charges should vary pro rata with operating costs. | 
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The 
and require: 
all those who have been using apparatus of the types 
They must 
also, if they have not already done so, report 


S 





FIFTY YEARS OF PRESSURE 
SCAVENGING. 


To THE Eprror oF ENGINEERING. 


f } 
| engine. 


the Marine Oil-Engine Trials Committee (Proc. I 
Mech.E., January and March, 1926). 


temperature and a mass-mean temperature. 


) 


|of February 23, 1940. 


not the proposed increases were justifiable, even| served by carrying out the investigation suggested by 


on this basis. 
on September 


The Ministry of Transport issued, 
2, a statement showing how the 


estimated total increases were distributed among | 


the costs of wages, materials, etc., and the propor- 
tion represented by the period until May 1, 1940 
(or July 1 in the case of the London Passenger 
Transport Board) when the previous increase in 
charges of 10 per cent., came into operation. The 
statement points out that, under the agreed financial 
arrangements for Government control of the rail- 
ways as published in February, the Minister of 
Transport ‘undertakes to increase charges 
promptly ” to cover proved increases in costs and 
the financial effect of certain other war conditions 
beyond the control of the companies. The estimated 
increases for the period from September 1, 1939, 
to September 30, 1941, amounted to 46,000,000/., 
of which wages account for 20,100,000/. ; allowances 
to staff serving with the Forces, 3,800,000/. ; 
materials, including coal, 15,900,000/. ; and “ other 
items in connection with conditions arising out of 
the war,” 6,200,000/. The increased costs incurred 
prior to the effective date of the 10-per cent. addition 
to charges, under these four headings, were, respec- 
tively, 3,000,000/.,  1,000,0001.,  3,300,000/. and 
2,100,000/.—a total of 9,400,000/. This leaves a 
balance of 36,600,000/. of increased operating costs, 
expected to be incurred to September 30, 1941. 

AMERICAN DESTROYERS FOR THE Royat Navy. 


The announcement that an agreement had been 
concluded between the British and the United 
States Governments for the immediate transfer 
to the Royal Navy of 50 United States destroyers, | 
in exchange for the lease of sites for naval and air | 
bases for the protection of the Panama Canal and | 
the western seaboard of North America, came as a | 
fitting conclusion to the first anniversary of Britain’s | 
entry into the war. The agreement provides that | 
sites shall be leased to the United States for 99 years | 
in Newfoundland, Bermuda, the Bahamas, Jamaica, 
St. Lucia, Trinidad, Antigua, and British Guiana. | 
The two sites first mentioned are to be made 
available ‘ without consideration,” as the protection 
afforded by bases at these points will benefit the 
British Empire equally with the United States. In 
return for the leases of the Caribbean sites, which 
are required primarily for the, protection of the 
Panama Canal, the United States Government will 
transfer at once to the Royal Navy 50 destroyers of 
what is known as the 1,200-tons class. These 
destroyers, which are of the flush-decked type, were 
familiar in British waters towards the close of the | 
last war, a number of them being stationed at 
Queenstown for anti-submarine duties. They are 
twin-screw vessels, with geared turbines and four 
water-tube boilers and had a designed speed of 
35 knots. The armament consists of four 4-in. guns, 
a 3-in. anti-aircraft gun, and twelve 21-in. torpedo 
tubes. Eight ships were to be ready for transfer 
to-day. Delivery is to be made by American 


crews to Canadian ports, it is understood, and 
British crews will then take over the vessels. 





| Mr. Tookey in his reply to Mr. Hunter. 

Yours faithfully, 

C. J. HawkEs, 

| Professor of Engineering. 

| University of Durham, 

King’s College, 
Newcastle-upon-Tyne, 

August 27, 1940. 
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WHIP STRESS IN A LOCOMOTIVE 
MAIN ROD. 


To THE Eprror oF ENGINEERING. 


Professor Davidson’s paper with the above title. It 
gives an interesting mathematical treatment for deter- 


treatment common in railway drawing offices in this 
country. 
stress due to bending under the effect of piston load, 
inertia and bearing reactions. 

The use of the term ‘“ whip stress ” in the title raises 
the question whether this term is differently under- 


refers to the “‘ flexural or whip stress,” by which it is 
evident that what he really means is what is known 
here as the bending stress. 


lation coincides with the natural period of the rod. 
For this to happen, either the rod must be long and 
slender or the speed of revolution must be high. Loco- 
motive connecting rods are relatively stiff to resist the 
combination of inertia and piston loads, and their 
natural periods are considerably higher than is repre- | 
sented by a running speed of 100 m.p.h., corresponding | 
to a speed of revolution of only 430 r.p.m., with 79-in. | 
diameter driving wheels. { 

Whip stress, as we know it, has thus no practical | 
application in this case, and, in confirmation, I have no 
knowledge of any connecting-rod failure having occurred | 
on the railway with which I am connected where | 
there has been evidence that whipping due to vibration | 
has been the cause. Such a force is not, therefore, | 
allowed for in our connecting-rod calculations, nor has | 
it been considered in the paper to which this letter 
refers. 








Yours faithfully, 
E. S. Cox. 
L.M.S. Railway Company, 
Chief Mechanical Engineer’s and 
Electrical Engineer's Office, 
Nelson-street, Derby. 
August 27, 1940. 





SPECIFIC SPEED OF PUMPS 
AND TURBINES. 
To tue Eprror oF ENGINEERING. 
Sir,—-The alternative term ‘“‘ Pump or Turbine Type 
Number,” which Mr. Jennings suggests in his letter 
of August 6, on page 137, ante, or ‘“ Characteristic 
Number,” mentioned by Mr. Cameron in his letter of 
July 27, on page 115, ante, having essentially the same 
formula as that proposed by Mr. Jennings in his 
original letter, removes the objection inherent in the 





{ 


! 





LETTERS TO THE EDITOR. 


Str,—I have read with interest your reprint of | 


mining the stresses in locomotive connecting rods, | 
which is based on consideration of exactly the same | 
forces as are the foundation of the simpler graphical | 


The net result in each case is to obtain the | 


stood in America. In one part of the paper, the author | 


I visualise whip stress as | 
resulting from vibration where the frequency of oscil- | 


| novel and useful information. 
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| use of a dimensionless parameter for what has hitherto 
| been known as “ specific speed.’’ A brief examination 

|of pump and turbine performance by the principles of 
| dynamical similarity, which I made some years ago 


|and upon which Dr. Hubert Mawson commented very 
n® _— 
| valuably,* reveals that rr represents the criterion of 


| similar performance by similar pumps and turbines 


_Str,—In your issue of August 9, Mr. Harry Hunter | operating on water or other liquids having kinematic 
directs attention to the difference in the readings of | viscosities not markedly greater than that of water. 
the thermometers placed in the exhaust branches and | ‘This 
in the common exhaust main of a supercharged oil | 
A similar difference, however, is found in 
two-stroke engines, as will be seen in the reports of | 
.| be remarked that 
I first noticed | 
this difference during the trials of a two-stroke engine | 
before the last war, and I concluded that it was almost | 
entirely due to the difference between a time-mean 
I referred 
briefly to the former in a letter published in your issue 
The fact remains that the 
thermometers in the branches and in the exhaust main 
are subjected to different conditions, and the results 
to which attention has been drawn should be expected. 
Moreover, one would expect a greater difference in a 
supercharged four-stroke engine than in a two-stroke 
Protests were made, also, that the information | engine running under comparable conditions. In my 
available was insufficient to establish whether or | opinion, therefore, no really useful purpose would be 


dimensionless group (raised to the power }) 
| is one of the two groups of which Mr. Jennings now 
| shows his expression for ns to be composed, and it may 

is analogous to the para- 


(ir) 


commonly used for presenting airscrew per- 


n? d? 

gh 
. t 

| meter 
rnd 


| formance characteristics. 

It is also of interest to observe that the hitherto 

| usual expression for the specific speed of a turbine, 
> 


C. Leat 


| namely, Ng “ii , has been derived by Dr. F. 
4 


2 
2 a If Lea’s 
gh 
|analysis be amplified somewhat by use of the relation 
| p = pghgq, the outcome is Mr. Jenning’s “ master” 
n pt 
Alternatively, if Iea’s analysis be amplified by the 
|}more exact relation: p= pghqn, the “ master” 
| expression derived for a turbine is that suggested by 
Dr. MacDonald in his letter of August 5, on page 137, 
|ante. The formula for type number which takes 
| account of efficiency should prove the more selective, 
|and Dr. MacDonald’s opinion on this point seems 
| conclusive. 

My remark on the change of numerical value neces- 
sitated by the expression of type number in non- 
dimensional form refers, of course, to the conversion 
to true self-consistency of the units commonly employed 
| within any system, and was intended to emphasise the 
| trouble caused, for example, by gallons and_ horse- 
power having different values in different parts of the 
| world. The desirability of expressing type number 
non-dimensionally has been well presented by Mr. 
Jennings and is not likely to be seriously disputed. 
With equal reason it may be urged that the original 
| term ‘specific speed,” and all its “local” values 
| necessitating troublesome conversion factors, should 
lapse forthwith into innocuous desuetude. 

Yours faithfully, 
F. C. JOHANSEN. 

| L..M.S. Railway Research Department, 
Derby. 
1940. 


ioe the more fundamental group 


| . 
| expression : 


” 


August 27, 


To tuk Eprror or ENGINEERING, 

Sir.—Such contributions as Mr. Jennings’ letter on 
the specific speed of turbines and pumps published in 
your issue of July 26, on page 77, always create a 
considerable amount of interest in the designer, who is 
usually on the lookout to find some fundamentally 
Mr. Jennings’ proposed 
modifications to the basic formula and his recommenda- 
tions are particularly interesting. He emphasises 
specially that the specific speed co-relates the essential 
factors influencing the design of turbines and pumps. 
He attaches great importance to a non-dimensional 
expression for the specific speed by introducing a 
formula which differs only slightly from one which has 
already been in use for some years. The writer considers 
it desirable not to introduce too many similar formule, 
as these may lead to further confusion. 

As the specific speed has aroused considerable interest 
for many years, it may be appropriate to refer to the 
basic formula, so ingeniously thought out for the first 
time by Dr. Camerer in 1902. Since then, tremendous 
developments have taken place in turbo-machinery 
and even to-day this formula is in constant use. Dr. 


{Camerer pointed out, at the time of the publication 


of his formula : 
VN 
n —- 
Hi 
that n, was merely a characteristic number, realising 
fully that it was not non-dimensional, Its application 


(1) 


Ng = 


| at that time was confined to water turbines and pumps ; 


since then it has been successfully applied to all types 
of rotary machinery. The valuable feature of this 
formula is its general nature. It incorporates every 
essential factor influencing the design of turbo- 
machinery. But to appreciate its full value it is 
necessary to modify the basic formula by expressing 
it in terms of ratios of dimensions and velocities. 


* Proc. I. Mech. E., pages 211 and 259 (1929). 
t Hydraulics (5th edition), page 757. 
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As similar typical designs are usually compared, the 
writer does not consider it necessary to introduce further 


ENGINEERING. 


Ns (English) 
ft.-lb. units. 


characteristic speed number for pumps, 


characteristic speed number for pumps, 


SEPT. 6, 1940. 


machines. The value n, should rightly be called the 
characteristic speed number. By introducing the simple 
expression for the basic area of the runner through 


new formule as suggested by Mr. Jennings. The n’, (metric) 
desired result can be obtained equally well by using kg.-m. units which the medium is flowing, we get a series of formula 
existing expressions which are familiar to the designer. n revolutions per minute. which are systematically listed in Table I. 
The greatest problem is not the formula as it stands, N power, in brake horse-power Based on similar deductions, we obtain the following 
hut the existence of two different dimensional systems, H head. modified expression for Dubs’ characteristic speed 
viz., the lb.-ft. and the kg.-m. systems. These can, Q volume flowing per second number, 
however, he very simply co-related by a conversion ) density. . 60\? _/f u,\? (Cm 
factor. The writer is only surprised that nobody has "1 turbine efficiency. K, a6 be G. ‘la (2a) 
yet attempted to introduce C.G.S. units ! c. theoretical velocity 2y Hy)! P 0 0 
Mr. Jennings puts forward a modified expression to Cc. mean fluid velocity through annulus of | and the ratio, 
obtain a non-dimensional number, and this is naturally runner. Ns 
. aa ; , 
most desirable It should be remembered. however, U. tip velocity of runner K 00-9681 y! n, 
that such a factor has been used successfully for many Us mean circumferential velocity of runner. V . 
years It was introduced by Professor Dubs, of d, inside diameter of runnet Hence, for water turbines, we get 
TABLE I.—TURBINES. 
\ P ; x 9 10 11 
Characteristic Speed Numbers and Ratios 
ng (English) : ng (metric) 
, (Englisl Ks (Non-Dimensional) Ke ns (English) ns (metric) ng (Knglish) 
: No. of No. of 
, x? yi nQ Formula n*Q n* Q Formula 
! Kasic Formula 
23°45 : og H ‘ a 
H! ué ; (29 : 
18. | Geneend Pormat 422 (a). (m) as (le) () 0-9681 7! ng! 
enera ormula In-40y la a P ( 2a “9681 y? »,? -_ 
dy \Ug 6 f Uy 0 
Water 
fh . ( n , 0 f t.\* (Cm » 
111.) General Formula ; : =)*,.3 7 
wre n 14 d, (@) (2) . n i (ce) (ce) 
7 d,\* L\*Vb(a\ (Cy 100 i.\2 nd 2s 
Axial / > : } 
w.| Ariel ge Fas hi—(2)]) es [-(2) ](@)(S) ~D-(@) (ee) | x 
7-642 9,2 | 7-642 Ks? 9,3) 34 Kg? 4-449 
Axial wen oe f ONE (my (Cm t \ 600 / b um\* (Cm - 
\ blow f im wh — (a) (c-) (=) ‘ id w (a,,) (e) (c,) = 
Racial ~{>\3 ("my (Cn l nad f; “(' 2 
vi “ d f zae-7(>)°(: )( ) Tr (z) (e) c.) 
0 0 
TABLE LU.—PUMPS. 
, j 6 7 8 9 10, ll. 
Characteristic Speed Numbers and Ratios 
ng (English) ng (metric) 
kK ns (English) ns (metric) : 
V Kg ne (English) 
| ‘ 
, No. of . . No. of 
r Raaic formula <n Formula,| vs "S Formula _ 
Hi ; | (29H) 
; 4 
- . 
fi “s) ( =)! | 3,600 f u\* (Cm 
rT (General formula 433-95 ( . (i m . w* di ( *) ( 0 - 
= d.\* d.\*h Cr ’ 900 fd.\°* 38 fu.\* (Cm 
set (sel sh QTY |» | SE-OTRN 
itl. | Flow 4 [ (7, . ao (i ) ( . ) a 7 d Co/ \Cg 46 
22.72 22-72 Ks! 9-322 Ke? 0-410 
Axial b\t /“m Cm\' 5,600 b\ fum\* (Cm 
f-dmawb “6 ( ( ) ‘ ; ( ) , 
IN Flow odd it es (<) c 7 \dm LG, ce. 4 
. b\i Cy \} +.600 i) te\? (Cm 
Radial |, wo-1 (5)? ( ) ( : (+) ) ( ’ 
\ Flow d,wb d, ( ce. ) 3d w \d (i . Co ) 4d 
Ziirich, It is used with further success, in a slightly diy mean diameter of runner Ne Ng 2 ] 
modified form suitable for fans, by Dr. C. Keller in d, tip diameter of runner. K 7°642 nyt and Ky (¥. 42 a ‘ 
his dissertation on avxial-flow fans. Dubs’ non b height of blade in axial-flow machines, and V Ns a I 
dimensional expression is tip width of blade in radial flow machines. It is essential to note that the formule given in 
n2Q n?Q / area of annulus. Table I, column 4, are for water turbines only, but the 
. . , ° Tr > oe 
(2) 1\2 Dubs’ factor, Table I, column 6, has the advantage that 
» : ‘ r . . . > . > ps ; . 
(29 H) ( djl ( ‘) for axial flow machines it can be used for any kind of turbo-machine, since its 
where Cy is the theoretical velocity corresponding to 4 ds basis is non-dimensional, and thus, it gives the same 
the head, or the adiabatic heat drop. The writer d» 7 6 for axial tlow machines value for either the English or metric system of units. 
proposes to derive from Camerer’s and Dubs’ formule d. z b for radial flow machines. In some cases, the designer may prefer to use the 
the principal factors and ratios which influence the } 32-17 ft. per second per second, or 9-81 m. theoretical horse-power in equation (1), and in this 
design and performance of turbo-machinery, such as per second per second case ny = 1-0. Table II gives a set of formule and 
water and steam turbines and pumps, turbo-blowers K, Dubs’ characteristic speed number conversion factors for water pumps. Similar tables 
und compressors, radial- and axial-flow fans. Simple Using English units and the notation given above. could, of course, be prepared for any type of turbo- 


conversion factors are also given. 
rhe following notation is used for this comparative 
analysis 
ne (English) characteristic speed number for tur 
bines, ft.-lb. units 
eharacteristic speed number for tur 
bines, kg.-m. units, 


» (metric) 


we get from formula (1) a characteristic speed number, 
m 


, CNG 
Ms 18-49 yh 7 ()“( yt nt 
, d, Co CU» : 


This general expression gives the velocity ratios, the 
dimension ratios, and factors which influence the 
performance and characteristics for all types of turbo 


(la) 


machinery. 
Yours faithfully, 
J. R. FINnrecome. 
4, Ryebank-road, 
Seymour-grove, 
Manchester, 16. 


\ugust 12, 1940. 
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CUTTING AND WELDING EQUIPMENT TRAILER. 


MOTORS LIMITED, WOLVERHAMPTON. 


(WOLVERHAMPTON), 


MESSRS. DIAMOND 


| 


| 





Fic. 1. Equipment STOWED FoR TRANSPORT. 





Fia. 2. 


Equipment Set Up ror Ussr. 


| capacity. The wheels have 17 in. by 4} in. pneumatic 
| tyres, and are fitted with internal expanding brakes, 
which operate automatically on any over-run of the 
trailer. The tow bar ig provided with a coupling, either 
of the type adopted by H.M. Office of Works or of the 
firm’s own type, in which a universal ball-joint is 
employed, the ball seating being completed by a plunger 
shaped so that a half-turn of the operating handle will 
free or lock the coupling. 

The equipment carried usually consists of two 
standard gas cylinders, each having a capacity of 
100 cub. ft. One cylinder normally contains oxygen 
and the other dissolved acetylene, both being secured 
to the trolley, which serves both as a means for con- 
veyance and as a secure stand when tipped up, as 
shown in Fig. 2. The bottles are clamped together and 
are secured to the trolley by a single quick-action 
pivoting clamping arm. The trolley will pass through 
a doorway of ordinary dimensions and the burner gear 
is disposed during transit as indicated in Fig. 1. The 
auxiliary equipment for cutting and welding is stowed in 
the tool boxes, as also is complete flare-light apparatus. 


CUTTING AND WELDING EQUIP- 


MENT TRAILER. 


THE employment of the trailer for fire-fighting 
purposes is now a commonplace and several examples 
have been described in our columns. Another aspect 
of present-day precautionary measures is, however, 
effectively provided for by trailer vehicles and is not, 
perhaps, so familiar. We refer to the provision of 
welding and cutting equipment for the rescue and 
demolition squads of the A.R.P. services, the very 
general use of structural steel in buildings making such 
an equipment of first-rate importance. A trailer for 
this purpose is manufactured by Messrs. Diamond 
Motors (Wolverhampton), Limited, Upper Villiers- 
street, Wolverhampton, and is shown in the accom- 
panying illustrations, Figs. 1 and 2. The first of these 
shows the trailer attached to a car; its small size 
and comparatively light loaded weight, viz., 7 cwt., 
enable it to be towed by any small car. At the same 
time, its construction is sufficiently robust to permit 
of it being safely towed over rough ground at a high 
speed by heavy vehicles. 

The actual construction is perhaps more clearly seen 
in Fig. 2 than in Fig. 1. The loading platform, which 
is 7 in. from the ground, is underslung between channel- 
steel side members. The hinged back forms an easy 
ramp for loading and unloading so that the trolley 
carrying the gas cylinders can be easily run into place 
by one man. It is there clamped into four sockets by 
wing-nuts. The platform area is 9} sq. ft., and it is 
flanked at the front by two tool boxes, each of 2} cub. ft. 








THE ACCUMULATOR MANUFACTURERS’ EXPORT GROUP. 
—Mr. D. P. Dunne, managing director of The Chloride 
Electrical Storage Company, Limited, has been elected 
chairman of the newly-formed Accumulator Manufac- 
turers’ Export Group. Mr. Edward Powell has been 
appointed secretary and the offices of the Group are at 
27, Bedford-row, London, W.C.1. 








THE AVIEMORE ACCIDENT ON 


THE L.M.S. RAILWAY. 


TueE results of the Ministry of Transport inquiry 
into the accident which occurred on March 5, 1940, 
between Aviemore and Carrbridge stations on the 
London Midland and Scottish Railway, have been | 
embodied in a report by the presiding officer, Mr. J. L. M. 
Moore, A.M.I.Mech.E., who was assisted at the inquiry 
by the Hon. H. T. de B. Bingham. The report, which 
is dated August 5, 1940, is given below, slightly 
abridged. 

The accident occurred at about 8.36 p.m. on March 5, 
1940, between Aviemore and Carrbridge stations, on 
the Perth-Inverness single-line section of the London 
Midland and Scottish Railway. The weather at the 
time was fine, and the railsdry. The 1.30 p.m. mineral 
train from Perth to Inverness parted, owing to the 
failure of a drawbar hook, at the entrance to Slochd 
crossing loop, which is at the summit of a steep gradient. 
The rear portion, consisting of 21 wagons and a brake- 
van, after travelling backwards out of control for some 
9} miles, came into violent collision with the double- 
headed 2-45 p.m. freight train from Perth to Inverness, 
at a point about 2 miles north of Aviemore station. 
The brake van and 14 rear vehicles of the 1.30 p.m. 
train were wrecked, and three others were derailed 
and extensively damaged. The pilot engine of the 
2.45 p.m. train was thrown over on to its side, and 
lay at right angles to the track beneath the wreckage. 
The train engine remained on the rails and sustained 
but slight damage. Owing to the sudden stopping 
of this train, when travelling at a speed of about 
35 m.p.h., telescoping occurred near the front, and 
five vehicles were either totally wrecked or extensively 
damaged, while four others were derailed, with but 
little damage. The permanent way was torn up for 
about six rail lengths, and damage occurred to signal 
and telegraph equipment alongside the track. 

William Pirie and William Malcolm, the driver and 
fireman, respectively, of the overturned engine of the 
2.45 p.m. train, were killed instantly, and Duncan 
Mackintosh, the guard, sustained cuts and was badly 
bruised. George Moyes, the guard of the 1.30 p.m. 
train, who was travelling in the rear van, jumped from 
the vehicle when he found that he was unable to control 
it and escaped with a severe shaking and subsequent 
shock. 

The line from Aviemore to Slochd (approximately 
12 miles) is more or less straight until the latter is 
approached round a long right-hand curve of 40 chains 
radius, followed by 220 yards of straight line, and a 
short left-hand curve of the same radius running 
through a deep rock cutting. The gradients from 
Aviemore are as follows: 1,180 yards, 1 in 350 rising ; 
850 yards, 1 in 200 rising ; 2,910 yards, 1 in 150 rising ; 
620 yards, | in 100 rising ; 2,910 yards, 1 in 75 rising ; 
1,200 yards, | in 100 falling ; 200 yards, level; 1,270 
yards, 1 in 100 rising ; 610 yards (Carrbridge station), 
L in 500 rising ; 360 yards, | in 100 rising ; 4,140 yards, 
1 in 60 rising ; 1,550 yards, 1 in 92 rising ; 3,260 yards, 
1 in 70 rising. 

Carrbridge station is 64 miles from Aviemore, and 
the lay-out consists of a loop, 650 yards in length, 
with up and down platforms situated at the north end. 
Immediately to the south of the platforms there is a 
trailing cross-over between the two loop lines, and a 
trailing connection from the up loop to a goods yard 
on the up side. The single-line token machines, block 
bells and telephones are situated in the booking office 
on the up platform. The points and signals, however, 
are controlled from two separate cabins, 96 yards to 
the north and 233 yards to the south of the booking 
office on the up and down sides of the line, respectively. 
To expedite the dispatch of a train as soon as the section 
is clear, provision is made for lowering the up and 
down starting signals by means of slotted levers in the 
booking office, where the signalman, who has other 
duties to perform, spends most of his time. 

Slochd is a crossing loop without platforms, and is 
approached in the up and down directions by rising 
gradients of 1 in 60 and 1 in 70, respectively. The 
layout consists of an up and down — line, with 
automatic catchpoints at the rear end of each. The 
signal cabin is towards the south end of the loop 
on the down side, and the down distant signal, on the 
same side of the line, is 867 yards from it, while the 
home signal, which is on the opposite side of the track, 
is 176 yards away. 

When the 1.30 p.m. train arrived at Aviemore, it 
consisted of a 4-6-0 standard mixed-traffic engine, No. 
5160, and 30 loaded vehicles, with a 20-ton brake van 
of the Highland Kailway type in rear. The train 
weighed 460 tons (excluding the engine) and, owing 
to the severe gradients north of that station, a second 
engine, No. 5017, of the same class, was attached in 
front. George McAdie, who had been a passed fireman 
for 3 years and 9 months, was in charge of this engine 
and, in accordance with Rule 135 (a), should have 
been primarily responsible for observing signals and 
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handling the brake. As. however, he realised that 
Peter MacDonald, the driver of the train engine. 
was a tar more experienced man, he suggested, and 
it was mutually agreed between them, that the latte: 
should take charge. 

The train left Aviemore at 7.54 p.m., ran through 
Carrbridge at 8.7 p.m. without stopping, and, after 
passing the Slochd down distant signal in the ** caution ” 
position, was brought to a stand at the home signal 
at 8.21 p.m. After holding it there for a short time, 
Alexander Ferguson, the signalman, decided to give it 
preference over a train approaching from the opposite 
direction, and lowered the down home signal admitting 
it to the down loop, where it came to a stand at 8.26 p.m. 
As the train was passing his cabin, Ferguson observed 
that it was incomplete, the engines having arrived 
with only nine wagons attached. Although he had 
no justification for doing so, he appears to have formed 
the impression from that moment that the breakaway 
had occurred at the home signal, and that the rear 
portion was still standing there. He thereupon left 
his cabin and conferred with the engine drivers who, 
until then, were unaware of the breakaway. before 
communicating with James Calder, the signalman at 
Carrbridge, at 8.28 p.m. He then informed him that 
only part of the train had arrived and, in reply to a 
question by Calder, stated that he thought that the 
rear portion was standing between his home and 
distant signals, and would soon be drawn into the loop. 
The conversation, which lasted barely a minute, had 
searcely concluded when Calder observed the 
lights of the van, as it approached the north box from 
the direction of Slochd at a high rate of speed. As 
the facing points at the north end of the loop are 
controlled from the north cabin, and the runaway 
vehicles were already passing over them, he was 
powerless to do anything beyond sending the ** Obstruc 
tion Danger Signal” in both directions. Calder had 
already accepted the 2.45 p.m. freight train some 
10 minutes previously and, on failing to obtain from 
Aviemore North cabin an immediate acknowledgment 
to his danger signal, he used the control telephone 
circuit to Aviemore station in an endeavour to have 
the train held. He was informed, however, that it had 
just left, and almost immediately after, at 8.30 p.m., 
he received the “ Train entering Section” signal for 
it from Aviemore North. The signalman there had 
just returned to his cabin after delivering the single-line 
token to the driver of this train, and, on being informed 
of the runaway, he tried without avail to have the train 
stopped at one of the intermediate level crossings 
where there are cottages occupied by lengthmen. 
Alexander MacKenzie, who was in charge of the second 


engine of that train, states that when he reached a| 


point about 24 miles from Aviemore, travelling at 
about 35 m.p.h., he noticed red tail and side lights a 
short distance away on the line ahead, but was unable 
to determine whether they were moving or stationary 
Shortly afterwards, he detected sparks, which he 
immediately concluded were coming from the brake 
blocks and wheels of a runaway train. On shutting 
the regulator, he realised that the driver of the pilot 
engine was already applying the power brake ; before 
any appreciable reduction of speed took place, the 
collision occurred. 

It was found that the parting of the train had occurred 
as a result of the failure of the drawbar hook at the 
leading end of the tenth vehicle, which was an 8-ton 
privately-owned “ converted "’ wagon. The drawbar 
was of wrought iron and the failure occurred at the 
hook. The circumferential measurement 
at the point of fracture was 9} in.. compared with the 
minimum permissible dimension of 9 in. About 90 per 
cent. of the fracture revealed a coarsely crystalline 
structure, there being a small area of fibrous metal at 
the bottom of the section. It not flawed and 
there were no visible defects which could have been 
detected by external examination. 

Physical and chemical tests on the broken hook 
gave the following results: yield point, 14-7 tons per 
square inch; ultimate tensile strength, 20-4 tons per 


base of the 


was 


square inch; elongation on a gauge length of 2 in., 
8 per cent. ; contraction of area, 17 per cent.; carbon 
content, 0-02 per cent.; silicon, 0-11 per cent. ; 


silphur, 0-02 per cent. ; 
and phosphcrus, 0-26 per cent. The elongation and 
contraction figures may be corsidered low, but were 
influenced, no doubt, by the fact that the specimen 
was taken from a position transverse to the direction 
of rolling of the bar, and would, in turn, affect the ulti- 
mate tensile strength as revealed by the tests. Other 
wise, the analysis compares favourably with the 
quality of wrought iron which was permissible for the 
construction of drawbars up to 1923, when welding steel 
was specified for new work. Subsequently, in March, 
1934, it was further specified that all new drawbars 
should be made of steel complying with B.S.S. 80. 
There is no record of a drawbar having been changed or 
repaired on this wagon since the use of steel became 
obligatory. 


manganese, 0-09 per cent, ; 


(T'o be continued.) 
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between 
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on the subject wages, 
representatives of the 
representatives of the engineering trade unions, took 
place in London on Wednesday, last week. On behalf 
of the Amalgamated Engineering Union and the 
National Union of Foundry Workers, Mr. Tanner 
submitted for the consideration of the Engineering | 
and Allied Employers’ National Federation a claim | 
for an advance of 3d. per hour on basic rates and | 
restoration of the pre-June, 1931, conditions, and on 
behalf of the Confederation of Shipbuilding and 
Engineering Unions—the other societies, that is, with 
members employed in the engineering industry—Mr. 
Hodgson presented a claim for a flat rate increase of | 
10s. a week. There are to be further joint meetings 
with the trade unions when the employers have given 
detailed consideration to the applications. 


CONFERENCES 
( mployers 


Under an award of the National Arbitration Tribunal, | 
members of the National Society of Brass and Metal 
Mechanics are to receive increases of wages. The | 
union claimed from the employers of its prey vl 
increases of 7s. a week for men and 3s. 6d. a week for | 
youths. The Tribunal’s award gives it an increase of 
4s. a week for men, 21 years of age and over, and an 
increase of 2s. a week for youths between the ages of | 
18 and 21. The increases are to apply to both day | 
workers and piece workers and to take effect as from | 
August 24. 


At a meeting in London last week, the General Council 
of the Trades Union Congress took the view that as the | 
workers had at present no guarantee of reinstatement | 
in their former positions, compulsory reinstatement | 
should be urged upon the Government in conformity | 
with the principle embodied in the Armed Forces Act. | 
This provides that persons conscripted for the services 
are to be reinstated in their former civilian posts at 
the end of their service. Similar provisions, the 
council thought, should be made in respect of com- 
pulsorily transferred industrial workers. It was also 
decided to request that consultation with the unions 
concerned should take place where groups of workers 
are to be transferred. 


The General Council considered a report from Sir 
Walter Citrine on the position of conscientious objectors 
in civil employment. The matter was examined from | 
the standpoint of the legal status given to conscientious 
objectors, and one discussed whether 
objectors should be singled out for special treatment | 
in regard to employment and wages when they take 
wivantage of the opportunity afforded by law to secure 
exemption from military service. The council to 
invite the views of affiliated unions on the practical | 
problems discussed in the report. 


aspect was 


Is 


\ scheme for the voluntary transfer of shipbuilding 
and ship-repairing workers from one port to another in 
an emergency, similar to the arrangement in operation 


for dock transport labour, is being developed. In| 
every shipbuilding and ship-repairing centre, joint 


committees of trade unionists and employers are being 
set up whose first task will be to register those workers 
who, in an emergency, would be willing to go to another 
port. There will a central joint committee 
exercising general supervision. Areas requiring addi 
tional labour will draw it from areas where labour is 
available. Men who go to work beyond a daily travel 
ling distance from their homes will have the outward 
fares paid by the Ministry and will also receive an 
allowance of 5s. if the journey does not take more than 
four hours or one of 10s. if the journey is longer. The 
return railway fare, when the man is no longer needed 
in the port of transfer, will be paid by his last employer, 
along with an allowance for travelling time. Married 
men will have a lodging allowance of 3s. 6d. a night, 
and this will be paid as well as unemployment benefit, 
if a man should be without work for a few days. The 
local wage rates will apply. The Ministry of Labour 
has decided to appoint shipyard-area labour-supply 
officers, with duties corresponding to those of the labour 
supply officers in the munitions industries. 


also be 


A special correspondent of The Times on the German 
frontier, states that figures published by the German 
semi-official economic organ, Die Deutsche Volkswirt- 
schaft, ** known for its consistent endeavour to give a 
correct account of economic conditions in the Third 
Reich,”’ are a revealing picture of labour in war-time 
Germany. When the war began, it is stated, the total | 
number of gainfully occupied employees in the Greater | 
Reich, excluding Poland, was returned at 24,460,000, 
of whom 8,130,000 were women. The number of men 
employed naturally dropped heavily at mobilisation. | 
How many men are now under arms in Germany is of 





| Germany offers, it is pointed out, no great field. 
| this system was first adopted in the middle of 1938 
|to build the Siegfried Line, about 1,750,000 persons, 


| have taken jobs in industry. 


| 3,500 
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at least several 
millions, and a figure as high as 10,000,000 has been 
mentioned circles well informed. In 
view of the vast territories occupied, this figure is 
quite possible, but even half this number would mak« 
a serious difference, as these men, being chiefly the 
highest physical types and the most skilled workers, 
cannot be satisfactorily replaced. The problem was 
to make up this deficiency, since modern armies cannot 
operate effectively for long unless the country’s economi: 
machinery works at least with normal efficiency. One 
German authority, Colonel Thomas, of the Reich war 
office, stated before the war broke out that every 
soldier in the German Army presupposed 10 fully 


Is 


course undisclosed, but obviously it 


in considered 


| efficient civil workers at home to enable him to operate 


successfully. 


The first step taken was to mobolise about 1,000,000 


| men, mostly old and retired, cripples from the last war, 


and ailing persons. These were naturally not highly 
efficient. At first the number of employed women 
dropped sharply, largely because many took up army 
jobs as nurses, car-drivers, and orderlies. Later the 
number of employed women increased, but even by 
June, 1940, it was only 200,000 more than at the 
outbreak of war. There is a plan under consideration 
for making one year’s labour service compulsory for 
unmarried women between 18 and 50, but this could 
in no circumstances yield any very considerable 
number, as comparatively few women can be spared 
from domestic service, especially when such a large 
part of every day must be spent in standing in queues 
for food. Nor are all women adapted for the work 
of such men as are called to the Colours. About 
500,000 additional male workers were obtained at the 
end of April, when another age-group of boys left 
school. The efficiency of these young men, however, for 
the next two or three years cannot, it is admitted, be 
very high. 


As there were virtually no unemployed in Germany 
when the war began, labour conscription among Reich 
Since 


including 250,000 women, have been conscripted, but 
never for more than six months in any one case. The 
number serving in this way to-day is only 350,000 out 
of about 900,000 hastily conscripted at the outbreak of 
war. The most fruitful source numerically of supple 
mentary labour has been prisoners of war and foreigners 
domiciled in Germany or countries occupied by the 
Reich Army, above all Poland, Norway, and Holland ; 
while some help has been obtained from Italy. German 
agriculture has benefited to the extent of 500,000 
volunteer foreigners and 600,000 to 700,000) prisoners 
of war, who will not, of course, be by any means as 
efficient as the Germans they have replaced. 
these, about 400,000 foreigners and 200,000) prisoners 
After harvesting is over, 
many agricultural workers will change over to industry. 
being re-trained if necessary. Last June the number 
of German jobless was returned at 39,000, but only 
can be said to be really employable. These 
figures, the correspondent claims, show convincingly 
that Germany has been unable to solve her war labour 


Besides 


problems. 


The Food Advisory Committee to the Trades Union 
Congress General Council has reported that the Ministry 
of Food is considering the question of increasing the 
ordinary tea ration for certain of workers, 
especially men working in hot and thirsty jobs. Local 
food offices throughout the country have already been 
instructed to ensure adequate supplies of dry tea for 
workers who normally require tea as a beverage during 
working hours. 


classes 


The Trade Union Congress Advisory Committee to 
the Ministry of Supply has reported that, with one 
exception, all the area boards have now been recon 
structed. Their functions have been enlarged and the 
scheme provides that the chairman or deputy chairman 
of each board shall be a trade union representative, and 
that two other trade union representatives shall be 
included in the board’s membership. The main duty 
of these boards is to accelerate production and prevent 
** bottle-necks.”’ 

The General Council of the Trades Union Congress 
has welcomed the proposal of the Factory and Welfare 
Advisory Board of the Ministry of Labour and National 
Service to institute a scheme of training for welfare 
supervisors. The intention of the plan is to provide 
an intensive university course of not more than three 
months, one of which must be spent in gaining actual 
workshop experience. The Council has agreed to act 
as a nominating body for candidates drawn from 
workers in industry to be sent for final selection to a 
proposed new board on which the Council will be 
represented. 
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THE FUTURE OF BRITISH CIVIL 
AVIATION.* 


(Continued from page 140.) 


THERE does not appear to be any fundamental diffi- 
culty in building an aeroplane of the smaller trans- 
Atlantic type of an all-up weight of 280,000 lb., either 
of the all-wing or fuselage type. Each would carry 
50 passengers, 4,000 lb. of baggage, and 3,000 Ib. of | 
mail, with a crew of eight. The horse-power would 
be 28,000. The all-wing machine, with a span of 
190 ft., would have a wing loading of 45 lb. per square 
foot, the corresponding figures for the fuselage machine 
being 175 ft. and 55 lb. per square foot. Each machine | 
would have a cruising speed of about 300 m.p.h., the 
range being approximately 5,000 miles, although the 
fuselage machine, in which about half the load would | 
be carried in the wings, would have a range about 
200 miles more than the other. The all-wing machine 
would have a take-off of about 1,000 yards, the fuselage | 
machine requiring about 200 yards more. 

Probably the most contentious matter is whether the 
large trans-Atlantic aeroplane should be a seaplane | 
ora landplane. In small sizes there is little doubt that | 
the landplane is the more efficient craft, but in large | 
sizes the issue is less clear-cut. If the question were 
merely one of employing the craft of best performance, 
there is a good case to be made for the large flying boat. | 
Visualising craft of more or less conventional outline, | 
Sikorsky concludes that, despite starting at an aero- 
dynamical disadvantage, the performance of the large 
flying boat is superior to that of the large landplane 
because of the advantage it achieves in structural | 
economy. This is largely due to the fact that a hull | 
combines the duties of carriage and sustentation on the 
water, whereas the fuselage is the “ carriage,”’ while 
its landing gear is a separate apparatus, the weight of 
which grows with size more rapidly than that of the | 
rest of the structure. Moreover, landing gears seem 
inevitably to incur large concentration of load, whereas 
the hull loads, though more central, are better spread. | 
The structural gains from distribution of alighting load | 
can probably ultimately be further exploited in flying | 
boats than in landplanes, though once we begin to | 
extrapolate from the current shape into the geometry 
of the future we are on dangerous ground. 

A further advantage of the flying boat is its inde- 
pendence of aerodromes. The large aeroplane will 
need expensively large and well-prepared grounds. 
On the other hand, the idea that the large flying boat 
can make long take-off runs on the open sea is probably 
wrong ; it will need relatively sheltered waters. Such 
waters are, however, available for the trans-Atlantic 
route. Moreover, should conditions be so bad as to 
prevent the large aircraft alighting at its destination, 
the flying boat would probably have more alternative 
ports than the landplane. Perhaps the most powerful 
argument that can be brought against the flying boat 
concerns its running and maintenance. In the past, | 
it has been highly susceptible to damage from flotsam. 
Repair of such damage is usually impossible unless the 
craft is brought on to the slipway. Ordinary routine 
maintenance and inspection is much more difficult at 
moorings than in a shed. Taking on passengers and 
fuel is a more elaborate business. Either careful 
manceuvring to a landing stage, comparing unfavour- 
ably with the taxi-ing of the landplane to the apron, | 
is required, or else tenders and petrol barges are neces- | 
sary. In this argument the landplane seems to score 
heavily, but I suggest there is a danger of over- 
simplifying the matter. The problem is fundamentally 
one of economy, for the inconveniences mentioned 
can be largely neutralised by expenditure on apparatus. 
The problems of running and maintenance cannot be 
separated from the vast problem of overall economy of 
operation. The maintenance disadvantages of the large 
flying boat must be balanced against its superior 
performance: the cost of clearing the water of 
flotsam must be weighed against the cost and main- 
tenance of aerodromes with smooth runways. We are 
a long way from deciding whether the land or sea- 
plane _is the more economical for trans-Atlantic 
operation. 

Finally, in the general comparison of the landplane 
and flying boat, there is the question of safety. This 
reduces to consideration of relative safety in forced 
alighting, as in all other respects there is no reason 
for difference. Supporters of the flying boat sometimes | 
claim that, being a boat, it will stand a better chance 
than the landplane if forced to alight in the open sea. 
In examining this proposition, I think that we should | 
first realise that, with four engines, ability to fly with | 
one, or even two, out of action, meteorological informa- 
tion, de-icing gear, and the performance and technique 
for over-weather flying developed, the chances of 
forced alighting should soon be negligible. If, more- 








* Summary of the Wilbur Wright Memorial Lecture 
of the Royal Aeronautical Society. delivered on May 30 
by Dr. H. Roxbee Cox. 


| of catering for a remote contingency. 


| policy must permit no concessions, the landplane 


| Southampton can, for all practical purposes, be con- 


|of Montreal in the winter months. 


|the paramount problem of overall economy has not 
jeven been tackled. 


| plane there is still one important factor to be mentioned 


| the pressure cabin is essential, but is it necessary for the 


| towards military ends. 


| mental Establishment, and the Marine Aircraft Experi- 
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|over, both land and seaplanes are assumed to be 


adequately equipped with life-saving gear and means | 
of radio and pyrotechnic communication after abandon. | 
ing ship, the relative ability of the two types to live | 
in the sea becomes a minor consideration. It is known | 
that a landplane can be made to alight well on water | 
without developing any aerodynamic demerits. It| 
remains to ensure that both types can last long enough | 
to permit the escape of the passengers and crew. This 
is structurally an easier matter in the flying boat than | 
in the landplane. The landplane could be made 
as safe as the flying boat in a sea, but at a considerable | 
cost in structural efficiency. If it had otherwise an 
overwhelming superiority over the flying boat, the 
landplane could, perhaps, afford this structural cost 
As it has no 


such superiority, and as the only permissible safety 


— at a serious disadvantage. The probability 
of the trans-oceanic aircraft having to alight on land is 
very small; the flying boat would probably behave as 
well as the aeroplane with wheels retracted. 

In the particular case of the northerly trans- 
Atlantic service, there is another important facet 
of the landplane versus seaplane controversy. While 


sidered ice-free all the year round, ice prevents the use 
There is, on the 
other hand, a serious snow problem for the land aero- 
drome there, but, on the balance, on this comparison, 
the land plane scores, as the problem of snow clearance 
can be dealt with. On the Southampton-New York 
service, the seaplane would occasionally be unable to 
use the western terminus, but the supporters of the 
seaplane would argue that in such emergency it could 
go to Baltimore, which is ice-free except in most 
abnormal winters. If one may assume shuttle services 
from Montreal and Baltimore to New York, the ice 
argument against the seaplane is disposed of at the 
cost of an hour or two of time lost. My summary of 
the landplane versus flying boat controversy seems to 
favour the flying boat. I should like, therefore, to 
make clear that I do not regard the controversy as 
settled, that the superior performance of the large 
flying boat is only probable and not proved, and that 


In the discussion of the future trans-Atlantic aero- 


—the pressure cabin. For crossing high mountains 





Atlantic? This is an important question. If the 
answer is in the affirmative, the transition of form a 
suggested may be retarded, because the pressure cabin | 
tends to be cylindrical and is consequently conveniently | 
housed in a fuselage. For the same reason, in the | 
nearer future, the fuselage landplane may oust the | 
flying boat with its hull section distinctly tending to be | 
pentagonal. I consider that a transverse pressure | 
cabin in the all-wing aeroplane would present no | 
difficulty more serious than the main structural problem 
of the type, and that its walls would provide part of the | 
primary structural strength. In the flying boat as we 
now know it, however, the pressure cabin would mean 
@ serious increase in structural weight. 
Research and Development.—Before the war, civil- | 
aviation research and technical development were not 
well served. Investigation was primarily directed 
The main sources of scientific 
work vere: in the Air Ministry, the Royal Aircraft 
Establishment, the Aeroplane and Armament Experi- 


mental Establishment; and in the Department of 
Scientific and Industrial Research, the Aerodynamics 
Department of the National Physical Laboratory. Some 
of the work done was applicable to civil advancement, 
but the civil applications were rarely, if ever, speci- 
fically considered. In addition to this work, research 
on a small scale was being done at certain universities. 
This was generally fundamental in character and 
showed less bias towards military aims. Outside the 
airlines, which had to make certain investigations of 
an ad hoc character, there was no organisation devoting 
any appreciable energy to the technics of civil avia- | 
tion. Two bodies, almost microscopic in dimensions, | 





| concerned themselves with civil technical investigations 


in the time they could spare from regulatory and | 
administrative duties. These were the Air Registration 
Board and the Department of Civil Research and 
Production of the Air Ministry. As each of these) 
bodies had technical stafis of about half-a-dozen | 
officers, the effort directed specifically to civil aero- | 
nautical research is seen to be trivial. Compared with | 
them, supporting the acknowledged leader in world | 
civil aviation, is the safety and economic regulation | 
staff of the Civil Aeronautics Authority (U.S.A.), 
numbering 553 on September 30, 1939. This organi- 
sation is in addition to those engaged on civil research 
in the State experimental establishments and the | 
universities. | 
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The obvious deficiencies in the facilities for civil 
technical investigation must be remedied. Instead of 
two small technical staffs struggling with parochial 
means to solve problems of national importance, we 
need a single well-knit organisation with full facilities 
for development, experiment and theory, capable of 
applying to civil problems the kind of pressure familiar 
in the problems of military aeronautics. It seems to 
me that progress in civil technics would best be assured 
by the creation of a civil establishment for research 
and technical investigation. While civil and military 
work are dealt with in the same establishments, even 
in peace time, the former is bound to suffer. Prepara- 
tions for peace never seem so urgent as preparations 
for war, so the problems of economics and safety are 
elbowed out by the problems of offence and defence. 
It might be argued that with civil and military re- 
searches going on in different laboratories, duplication 
and overlapping would occur. This could be avoided, 
however, by liaison between the civil and military 
technical staffs. 

The technical staff will have to deal with problems 
falling broadly into three groups :—Collation of 
experience, translation of theory and experiment into 
practical terms and statistics ; theory and experiment ; 
and engineering development. We accept as the general 
form of aircraft for main line work a combination of 
fuselage and fixed wings. The relative proportions of 
these constituents may change, but the general type 
for this work is likely to remain. Its chief disadvantage 
is the space it needs for taking-off and landing, which 
usually means that its starting and stopping points 
are some miles from the great towns it directly serves. 
At present a great deal of time is lost between the 
towns and the aerodromes, and the desirable accelera- 
tion of overland or underground services is difficult of 
achievement. There may be a field of activity here 
for craft the chief characteristic of which is the ability to 
take-off and land in a confined space. We should 
continue to study rotating-wing aircraft and lightly 
loaded aircraft with high-lift devices. The other 
important ‘“ unconventional ’’ type which should be 
rescued from obscurity is the tailless aeroplane. A 
completely successful tailless design would represent 
an advance in economy. 

In aerodynamics the obvious problems are drag 
reduction, increase of maximum lift, stalling, stability, 
control. Improvements are needed for greater safety, 
greater economy and greater speed. The definition of 
the problems is easy, the difhculties of solution great, 
the rewards enormous. The possibility of maintaining 
laminar flow over surfaces, for example, holds out the 
hope of great advances either in speed at constant cost 
or economy at constant speed. In structures a con- 
tinual war against weight must be waged. Each 
increase in size must be accompanied by some structural 
ingenuity or the proportion of structural weight to 
total weight will increase—an uneconomic trend. The 
weight of each additional safety measure must if 
possible be counteracted by a structure saving. To 
meet these conditions we must investigate the effect 
of distribution of load on structure proportions, refine 
our present methods of construction, and, if necessary, 
develop new ones. It is difficult to visualise anything 
but a smooth metal skin for the outside of a commercial 
air liner, but the basic structure may well be different 
in the future from the arrangements of plate webs, 
transverse and longitudinal members now so familiar. 
Just as medium-sized bridges are plate girders, while 
larger ones are frameworks, so I feel will the essential 
structure of the large aeroplane be a framework. 

In engines, the primary requirement is the develop- 
ment of the civil engine. The policy of applying 
de-rated military engines to civil aircraft is wrong ; 
they are not designed with the same objectives. The 
civil engine’s chief attributes must be robustness, 
reliability, fire resistance, long life and fuel economy. 
These requirements by no means exclude the carburettor 
petrol engine, but they suggest that its competitors 
should be given"every chance of development. The 
Diesel engine has great potentialities in commercial 
work, and is of particular interest in combination with 
refuelling, which does not demand high take-off 
power; its fuel consumption is appreciably lower 
per horse-power than that of the petrol engine and 
over long range this more than neutralises its greater 
weight per horse-power. For shorter distances, the 
petrol engine can probably continue to hold its own, 
and the fire risk can probably be considerably reduced 
by developing the direct-injection type and using 
“safety fuels” of high flash point. Further ahead is 
the development of turbines for use in very high-speed 
—perhaps mail-carrying—aircraft. 

It is not possible to do more than indicate the enor- 
mous amount of research and development which 
has to be done in engine work. The trends of aero- 
dynamic research may well bring serious reactions on 
engine design. For example, if a serious advance 
towards the preservation of laminar flow over wings 
is made, the designer will have to put airscrews behind 
the wing so that the slipstream will not produce 
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turbulence in the flow over the wing. For reasons of 
flutter prevention and, probably, to get the centre of 
gravity of the aeroplane in the right place, it will 
still be necessary to keep the engine well forward even 
though it be completely enclosed in the wing Shaft 
therefore, indicated, means of cooling 
t disturb the | uirflow. Shaft 
witness the Pauihan-Tatin mono 
plane of 1911, the Westland F 7/30 biplane of 1934, the 
Dornier Do. 18, and the new Bell fighter. It is difficult 
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For a 200-ton craft—and I look that far 
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, or all pushers, 


contra-rotating systems are used 
reasons, these airscrews are all tractor 
then the possible solutions are eight 5,000-h.p. units, 
probably each driving a pair of contra-rotating screws, 
or sixteen 2.500 h.p units, each pair driving a pair ol 
rotating I would suggest that the latter 
is the easier problem and that for some time to come we 
might well be satisfied with, say, 2,500-h.p. motors 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939 
The number of views given in the Specification drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 
Where inventions are communicated from abroad, 

names, etc., of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 

Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is 


the 


in each case, given after the 
abstract, unless the Patent has sealed, when the 
word “* Sealed”” is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts 
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TOOLS AND MACHINE-SHOP 
EQUIPMENT. 
520.376. Ring Gauge for Splines. 
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STEAM ENGINES, BOILERS, ETC. 
516,965. Steam Generator. T. A. Hill, of Sheffield, 
R. C. Crawley, of Sheffield, and William Gunstone and 
Sons, Limited, of Sheffield. 2 Figs.) April 22, 1938. 
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